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Consult ‘‘Contents’’ for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

7 . agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or students; 


for specialists in wildlife management, waste disposal, or pollution control. 
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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, handicap, or age. 

Major fieldwork for this soil survey was completed in 1982. Soil names and 
descriptions were approved in 1983. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1982. This survey was 
made cooperatively by the Soil Conservation Service and The Regents of the 
University of California (Agricultural Experiment Station). It is part of the 
technical assistance furnished to the Sutter County Resource Conservation 
District. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: An aerial view of Sutter County looking east to west. The Feather River Is In the 
foreground, lower right. Yuba City Is In the foreground, and Sutter Buttes Is in the 
background. 
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Foreword 
SS I PI OG ES SD 


This soil survey contains information that can be used in land-planning 
programs in Sutter County, California. It contains predictions of soil behavior for 
selected land uses. The survey also highlights limitations and hazards inherent 
in the soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
and agronomists can use it to evaluate the potential of the soil and the 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to ensure proper performance. Conservationists, teachers, 
Students, and specialists in recreation, wildlife management, waste disposal, 
and pollution contro! can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


Eugene E. Andreuccetti 
State Conservationist 
Soil Conservation Service 
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SUTTER COUNTY has a total area of 388,480 acres, 
or about 607 square miles. The survey area is bounded 
by the Sacramento River and Butte Creek on the west 
and by the Feather River and Yuba and Placer Counties 
on the east. Butte County forms the northern boundary, 
and Sacramento County forms the southern boundary. 

Most of the soils in the survey area are used for 
agriculture. A few areas are used for urban development. 
Elevation ranges from 2,117 feet in the Sutter Buttes to 
about 10 feet near the southern boundary of the county. 

Three older surveys have been published: Soil Survey 
of the Marysville Area, published in 1911 (73); 
Reconnaissance Soil Survey of Sacramento Valley, 1915 
(14); Reconnaissance Soil Survey of Sutter County, 1965 
(6). These earlier surveys cover a part of the present 
survey. The present survey, however, updates the earlier 
surveys and provides additional information and larger 
maps that show the soils in greater detail. 

Descriptions, names, and delineations of soils in this 
soil survey do not fully agree with those on soil maps for 
adjacent survey areas. Differences are the result of 
better knowledge of soils, modifications in series 
concepts, intensity of mapping, or the extent of soils 
within the survey. 


General Nature of the Survey Area 


This section provides general information about the 
survey area. It discusses history and development; water 
supply; physiography, relief, and drainage; farming; and 
climate. 


History and Development 


Sutter County was first inhabited by Indians who lived 
in villages primarily adjacent to the Feather River and in 
and around the Sutter Buttes. The first white settlement, 
Hock Farm, was established by Captain John A. Sutter in 
the winter of 1841-42 (4). It was about 3 miles south of 
Yuba City, along the Feather River. In the early 1850’s, 
wheat and barley were being grown extensively in the 
area. Settlement accelerated during the Gold Rush, and 
continuous cropping of wheat exhausted the soil (73). 
Eventually wheat production dropped, and by 1909 
nonirrigated peaches, prunes, almonds, grapes, alfalfa, 
and hops were all being grown. Nonirrigated barley and 
wheat were also grown in the moister areas. Some water 
from the rivers was diverted in the late 1800's for 
irrigation, but the most rapid increase in the irrigated 
acreage occurred after 1910. Currently, most of the 
farmland is irrigated. 


Water Supply 


Precipitation, ground water, and diversion canals are 
the main sources of water in the survey area. 
Precipitation provides a substantial part of the water 
supply. Ground water generally is abundant and of 
excellent quality. Depth to ground water generally is 10 
to 100 feet. The amount of ground water available in the 
southeastern part of the survey area is declining. Camp 
Far West Reservoir supplies some water for this area. 
Some wells in the basins, particularly in the Sutter Basin, 
have high concentrations of salt, mainly chlorine. Water 
is diverted from all the rivers in the area by canals or by 
pumps. 


Physiography, Relief, and Drainage 


Sutter County is in the east-central part of the 
Sacramento Valley. The Sacramento Valley forms the 
northern half of the central valley, which is surrounded 
on all sides by mountains, except where the Sacramento 
and San Joaquin Rivers enter San Francisco Bay. 

The eastern part of the county is an alluvial terrace 
with elevations of 35 to 80 feet. This terrace generally 
drains to the southwest into the lower Sutter and 
American Basins, which are at 10 to 40 feet elevation. 
Drainage generally is provided by ditches and pumping 
plants that elevate the water over the levees of the 
Sacramento River. 

The Sacramento River provides drainage for all of 
Sutter County and the Sacramento Valley through a 
system of levees and bypasses completed in the 1920's. 
In winter and spring, floodwater from various rivers and 
drainageways is controlled by this system. Excess water 
from the Sacramento River flows into Butte Basin and 
then into the Sutter Bypass, in the center of the county. 
Additional water is diverted from the Sacramento River 
through the Tisdale Bypass into the Sutter Bypass. 
Flioodwater and water from the Feather and Bear Rivers 
rejoin the Sacramento River near Verona where, if 
necessary, they are diverted into the Yolo Bypass, in 
Yolo County. The final outlet of the water is the delta 
and San Francisco Bay. 

Drainage for most of the survey area is adequate from 
late in spring to {ate in fall. The water table is below the 
rooting depth of most deep-rooted crops in all areas 
except for some small areas in the basin southeast of 
Meridian. During winter and spring the water table rises 
in the basins because of runoff and precipitation, and it 
rises in areas adjacent to levees because of seepage. 
During the flood stage of the rivers and bypasses, 
seepage through the levees raises the water table to 
near the soil surface in areas adjacent to the levees and 
crops commonly are damaged (7). 


Soil Survey 


Farming 


The survey area has an intensive and diversified 
farming industry because of a combination of good soil, 
a long growing season, and a plentiful supply of water 
for irrigation. About 320,000 acres is intensively used for 
fruit, nuts, grain, vegetables, and seed crops. More than 
50 crops are grown commercially. Deep-rooted fruit and 
nut trees generally are grown on the fertile alluvial 
terrace in the northeastern part of the area. The basins 
are used mainly for rice, small grain, and vegetables. 


Climate 


The climate of Sutter County is characterized by hot, 
dry summers and cool, moist winters. The average 
annual precipitation ranges from about 15 inches in the 
extreme western part of the county to about 20 inches in 
the extreme eastern part. Snow is rare. Precipitation is 
heaviest in December through February, and it is lightest 
in June through September. 

The average annual temperature is about 62 degrees 
F (table 1). The average temperature in July is about 79 
degrees. During July and August, the maximum 
temperature frequently exceeds 100 degrees. The 
average temperature in January is about 46 degrees. 
Temperatures as high as 118 degrees and as low as 18 
degrees have been recorded in Marysville (79). 

The growing season, which is the interval between the 
last temperature of 32 degrees or lower in spring and the 
first in fall, varies greatly from year to year. The growing 
season is as short as 230 days and as long as 365 days, 
but it averages about 260 days in the western part of the 
survey area and increases to about 290 days (table 2) in 
the eastern part (5). 

Wind direction is determined mainly by the flow of 
marine air through the Carquinez Strait and by the north- 
south orientation of the Sacramento Valley. The wind is 
dominantly from the south. In summer, the southerly 
winds generally are cool, but occasional northerly winds 
are hot and dry. These northerly winds quickly remove 
moisture from the soil surface and reduce the amount of 
moisture available for crops and trees. 

In winter, when the wind velocity is low, the cold air 
drainage from the surrounding uplands and the relatively 
moist, warm soil cause fog to form, which may last from 
several days to several weeks. 


How This Survey Was Made 


This survey was made to provide information about the 
soils and miscellaneous areas in the survey area. The 
information includes a description of the soils and 
miscellaneous areas and their location and a discussion 
of their suitability, limitations, and management for 
specified uses. Soil scientists observed the steepness, 
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length, and shape of the slopes; the general pattern of 
drainage; the kinds of crops and native plants; and the 
kinds of bedrock. They dug many holes to study the soil 
profile, which is the sequence of natural layers, or 
horizons, in a soil. The profile extends from the surface 
down into the unconsolidated material in which the soil 
formed. The unconsolidated material is devoid of roots 
and other living organisms and has not been changed by 
other biologic activity. 

The soils and miscellaneous areas in the survey area 
are in an orderly pattern that is related to the geology, 
landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is 
associated with a particular kind or segment of the 
landscape. By observing the soils and miscellaneous 
areas in the survey area and relating their position to 
specific segments of the landscape, a soil scientist 
develops a concept or model of how they were formed. 
Thus, during mapping, this model enables the soil 
scientist to predict with considerable accuracy the kind 
of soil or miscellaneous area at a specific location on the 
landscape. 

Individual soils on the landscape commonly merge 
gradually onto one another as their characteristics 
gradually change. To construct an accurate map, 
however, soil scientists must determine the boundaries 
between the soils. They can observe only a limited 
number of soil profiles. Nevertheless, these 
observations, supplemented by an understanding of the 
soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted color, texture, size, 
and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other 
features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 


systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly 
on the kind and character of soil properties and the 
arrangement of horizons within the profile. After the soil 
scientists classified and named the soils in the survey 
area, they compared the individual soils with similar soils 
in the same taxonomic class in other areas so that they 
could confirm data and assemble additional data based 
on experience and research. 

While the soil survey was in progress, samples of 
some of the soils in the area were collected for 
laboratory analyses. Soil scientists interpreted the data 
from these analyses as well as the field-observed 
characteristics and the soil properties to determine the 
expected behavior of the soils under different uses. 
Interpretations for all of the soils were field tested 
through observation of the soils in different uses and 
under different levels of management. Some 
interpretations were modified to fit local conditions, and 
some new interpretations were developed to meet local 
needs, Data were assembled from other sources, such 
as research information, production records, and field 
experience of specialists. For example, data on crop 
yields under defined levels of management were 
assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate and 
biological! activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists can state with a 
fairly high degree of probability that a given soil will have 
a high water table within certain depths in most years, 
but they cannot predict that a high water table will 
always be at a specific level in the soil on a specific 
date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


General Soil Map Units 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, a map 
unit consists of one or more major soils or miscellaneous 
areas and some minor soils or miscellaneous areas. It is 
named for the major soils or miscellaneous areas. The 
soils or miscellaneous areas making up one unit can 
occur in other units but in a different pattern. 

The general soil map can be used to compare. the 
suitability of large areas for general land uses. Areas of 
suitable soils or miscellaneous areas can be identified on 
the map. Likewise, areas that are not suitable can be 
identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one map unit differ from place to place 
in slope, depth, drainage, and other characteristics that 
affect management. 

The general map units in this survey have been 
grouped into general kinds of landscape for broad 
interpretive purposes. Each of the broad groups and the 
map units in each group are described in the following 
pages. 


Map Unit Descriptions 


Soils on mountains, hills, and alluvial fans In the 
Sutter Buttes 


Four map units are in this group. They make up about 
15 percent of the survey area. 


1. Ocralig-Palls-Bohna Variant 


Very shallow, moderately deep, and very deep, steep to 
very steep, somewhat excessively drained and wel! 
drained very stony coarse sandy loam, stony sandy 
loam, and sandy loam over igneous rock; on mountains 

This map unit is in the central part of the Sutter 
Buttes. The soils in this unit formed in moderately coarse 
textured residuum weathered from extrusive igneous 
rock and lahar. 

This unit makes up about 2 percent of the survey area. 
It is about 30 percent Ocraig soils, 29 percent Palls soils, 
and 27 percent Bohna Variant soils. The remaining 14 
percent is components of minor extent. 


Ocraig soils are very shallow and somewhat 
excessively drained. Typically, the surface layer is neutral 
very stony coarse sandy loam. The underlying material is 
neutral very stony coarse sandy loam. Below this is 
andesite. Slope ranges from 30 to 75 percent. 

Palis soils are moderately deep and well drained. 
Typically, the surface layer is medium acid stony sandy 
loam. The underlying material is neutral gravelly sandy 
loam. Below this is andesitic lahar or andesite. Slope 
ranges from 30 to 60 percent. 

Bohna Variant soils are very deep and well drained. 
Typically, the surface layer is slightly acid sandy loam. 
The underlying material is slightly acid sandy clay loam. 
Slope ranges from 30 to 60 percent. 

Of minor extent in this unit are shallow Stohlman soils 
and Rock outcrop. 

This unit is used mainly as woodland, rangeland, 
watershed, and wildlife habitat. The main limitations are 
steepness of slope, hazard of erosion, stoniness, low 
available water capacity, and limited rooting depth. 


2. Altamont-Dibble 


Moderately deep and deep, rolling to steep, well drained 
pe clay and silty clay loam over sedimentary rock; on 
ills 

This map unit is mainly in the Sutter Buttes. It also 
forms a thin boundary on the western and southern 
flanks of the central part of the Sutter Buttes. The soils 
in this unit formed in fine textured residuum weathered 
from sandstone and shale. 

This unit makes up about t percent of the survey area. 
It is about 35 percent Altamont soils and 35 percent 
Dibble soils. The remaining 30 percent is components of 
minor extent. 

Altamont soils are deep. Typically, the surface layer is 
neutral to moderately alkaline silty clay. The underlying 
material is moderately alkaline silty clay or silty clay 
loam. Below this is shale. Slope ranges from 9 to 50 
percent. 

Dibble soils are moderately deep. Typically, the 
surface layer is slightly acid to neutral silty clay loam. 
The underlying material is neutral clay. Below this is 
sandstone. Slope ranges from 9 to 50 percent. 

Of minor extent in this unit are Olashes, Ocraig, Palls, 
Stohiman, and Capay soils. 


This unit is used as rangeland. Grazing is limited by 
the clay texture of the soils and a hazard of water 
erosion. 


3. Palls-Stohiman 


Shallow and moderately deep, rolling to steep, well 
drained stony sandy loam over igneous rock; on hills 


This map unit forms the outer part of the Sutter 
Buttes. The soils in this unit formed in coarse textured 
residuum weathered from lahar. 

This unit makes up about 7 percent of the survey area. 
It is about 44 percent Palls soils and 44 percent 
Stohlman soils. The remaining 12 percent is components 
of minor extent. 

Palls soils are moderately deep. Typically, the surface 
layer is medium acid stony sandy loam. The underlying 
material is neutral gravelly sandy loam. Below this is 
andesitic lahar. Slope ranges from 9 to 50 percent. 

Stohiman soils are shallow. Typically, the surface layer 
is slightly acid stony sandy loam. The underlying material 
is slightly acid gravelly sandy loam. Below this is 
andesitic lahar. Slope ranges from 9 to 50 percent. 

Of minor extent in this unit are Olashes, Capay, 
Ocraig, Altamont, and Dibble soils and Rock outcrop. 

This unit is used mainly for livestock grazing and as 
woodland. The main limitations are slope, a hazard of 
water erosion, and stones on the surface. 


4. Olashes 


Very deep, nearly level to gently sloping, well drained 
sandy loam; on alluvial fans 

This map unit occupies alluvial fans surrounding the 
Sutter Buttes. The soils in this unit formed in mixed 
alluvium derived mainly from andesite, lahar, and 
sandstone or shale. 

This unit makes up about 5 percent of the survey area. 
It is 95 percent Olashes soils. The remaining 5 percent is 
components of minor extent. 

Typically, Olashes soils have a surface layer of slightly 
acid sandy loam. The underlying material is slightly acid 
to mildly alkaline sandy clay loam. Slope ranges from 0 
to 5 percent. 

Of minor extent in the unit are Capay, Marcum, Palls, 
StohIman, and Liveoak soils. 

This unit is used mainly for irrigated orchard crops and 
small grain. The major crops grown are almonds, prunes, 
rice, and dry beans. A few areas of the unit are used for 
nonirrigated hay and homesite development. 

This unit has few limitations for most crops commonly 
grown in the area. 


Solls on terraces 


Two map units are in this group. They make up about 
25 percent of the survey area. 
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5. Conelo-Tisdale 


Moderately deep to very deep, level to nearly level, well 
drained loam and clay loam; on terraces 

This map unit is along the northeastern edge of the 
survey area. The soils in this unit formed in medium 
textured alluvium derived from mixed sources. 

This unit makes up about 15 percent of the survey 
area. It is about 41 percent Conejo soils and 30 percent 
Tisdale soils. The remaining 29 percent is components 
of minor extent. 

Conejo soils are deep to very deep. Typically, the 
surface layer is neutral loam. The subsoil is moderately 
alkaline loam. Below this is siltstone. Slope ranges from 
0 to 2 percent. 

Tisdale soils are moderately deep. Typically, the 
surface layer is mildly alkaline clay loam. The subsoil is 
moderately alkaline clay loam. Below this is siltstone. 
Slope ranges from 0 to 2 percent. 

Of minor extent in this unit are Marcum, Liveoak, 
Gridley, Garretson Variant, and Oswald soils and Urban 
land. 

This unit is used for irrigated orchards and cultivated 
crops. The major crops grown are walnuts, peaches, 
prunes, almonds, kiwis, tomatoes, dry beans, and 
melons. A few areas are used for nonirrigated small 
grain and homesite development. 

The Conejo soils in this unit have few limitations for 
most crops commonly grown in the area. The Tisdale 
soils are limited mainly by restricted soil depth. 


6. San Joaquin-Cometa 


Moderately deep and very deep, level to nearly level, . 
well drained sandy loam and loam; on terraces 

This map unit is on the southeastern side of the 
survey area. The soils in this unit formed in alluvium 
derived from mixed sources, mainly granitic rock. 

This map unit makes up about 10 percent of the 
survey area. It is about 34 percent San Joaquin soils and 
31 percent Cometa soils. The remaining 35 percent is 
components of minor extent. 

San Joaquin soils are moderately deep. Typically, the 
surface layer is medium acid sandy foam and the subsoil 
is mildly alkaline clay. Below the subsoil is a silica- 
cemented hardpan. Slope ranges from 0 to 2 percent. 

Cometa soils are very deep. Typically, the surface 
layer is medium acid loam and the subsoil is mildly 
alkaline clay. Below the subsoil is mildly alkaline clay 
loam. Slope ranges from 0 to 2 percent. 

Of minor extent in this unit are Yuvas, Snelling, Nueva, 
and Marcum soils; Durochrepts and Arents; and Galt, 
Exeter, and Capay soils. 

This unit is used mainly for irrigated crops. The major 
crops grown are rice and nonirrigated wheat and barley. 
A few areas are used for irrigated pasture, nonirrigated 
pasture, and homesites. 
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The main limitations for most uses are a very low to 
moderate available water capacity, very slow 
permeability, and restricted rooting depth. 


Soils in basins and on basin rims 


Two map units are in this group. They make up about 
43 percent of the survey area. 


7. Oswald-Gridiey-Subaco 


Moderately deep, level to nearly level, poorly drained 
and moderately well drained clay and clay loam; in 
basins and on basin rims 

This map unit is in the center of the survey area and in 
areas around the Sutter Buttes. The soils in this unit 
formed in medium textured to fine textured alluvium. 

This unit makes up about 17 percent of the survey 
area. It is about 35 percent Oswald soils, 20 percent 
Gridley soils, and 17 percent Subaco soils. The 
remaining 28 percent is components of minor extent. 

Oswald soils are poorly drained. Typically, the surface 
layer is neutral clay. The underlying material is 
moderately alkaline clay. Below this is siltstone. Slope 
ranges from 0 to 2 percent. 

Gridley soils are moderately well drained. Typically, the 
surface layer is mildly alkaline clay loam. The subsoil is 
mildly alkaline clay. Below this is siltstone. Slope ranges 
from 0 to 1 percent. 

Subaco soils are poorly drained. Typically, the surface 
layer and underlying material are moderately alkaline 
clay. Below this is siltstone. Slope ranges from 0 to 2 
percent. 

Of minor extent in this unit are Marcum, Capay, Clear 
Lake, Tisdale, Galt, Galt Variant, Liveoak, Liveoak 
Variant, Shanghai, Conejo, and Yuvas soils. 

This unit is used for irrigated crops, mainly rice and 
prunes. Among the other crops grown are tomatoes, dry 
beans, sugar beets, grain sorghum, corn, and 
nonirrigated wheat and barley. Some areas are used for 
homesite development. 

This unit is limited mainly by slow permeability and 
restricted depth to siltstone. 


8. Clear Lake-Capay 


Deep and very deep, level to nearly level, poorly drained 
and moderately well drained clay and silty clay; in basins 
and on basin rims 

This map unit is mostly along the western edge of the 
survey area. It extends from the bottom of the county to 
the southern edge of the Sutter Buttes. There is also a 
small area in the southeastern part of the county. The 
soils in this unit formed in alluvium. 


This unit makes up about 26 percent of the survey 
area. It is about 43 percent Clear Lake soils and 42 
percent percent Capay soils. The remaining 15 percent 
are components of minor extent. 

Clear Lake soils are poorly drained. Typically, the 
surface layer is slightly acid clay. The underlying material 
is moderately alkaline clay. Slope ranges from 0 to 2 
percent. 

Capay soils are moderately well drained. Typically, the 
surface layer is neutral to moderately alkaline silty clay. 
The underlying material is moderately alkaline silty clay 
or clay loam. Slope ranges from 0 to 2 percent. 

Of minor extent in this unit are Marcum, Galt, 
Jacktone, Shanghai, Nueva, San Joaquin, and Yuvas 
soils. 

This unit is used for irrigated crops, mainly rice and 
tomatoes. Among the other crops grown are corn, dry 
beans, sugar beets, safflower, and grain sorghum. Some 
areas are used for nonirrigated wheat and barley and for 
irrigated hay and pasture. 

This unit is limited mainly by slow permeability. 


Soils on flood plains 


One map unit is in this group. It makes up about 17 
percent of the survey area. 


9. Shanghal-Nueva-Columbia 


Very deep, level to nearly level, somewhat poorly 
drained silt loam, loam, and fine sandy loam; on flood 
plains 

This map unit is along rivers. It is scattered throughout 
the county. The soils in this unit formed in alluvium. 

This unit makes up about 17 percent of the survey 
area. It is about 30 percent Shanghai soils, 26 percent 
Nueva soils, and 22 percent Columbia soils. The 
remaining 22 percent is components of minor extent. 

Typically, Shanghai soils have a surface layer of 
neutral silt loam. The underlying material is neutral silt 
loam. Slope ranges from 0 to 2 percent. 

Typically, Nueva soils have a surface layer of neutral 
loam. The underlying material is mildly alkaline to 
moderately alkaline loam or clay loam. Slope ranges 
from 0 to 2 percent. 

Of minor extent in this unit are Holillipah, Byington, 
Shanghai Variant, Clear Lake, Capay, and Tisdale soils. 
This unit is used for irrigated orchard crops, mainly 
walnuts, peaches, pears, and prunes. Among the other 
crops grown are rice, tomatoes, kiwis, corn, dry beans, 
safflower, and grain sorghum. Some areas are used for 

nonirrigated wheat and barley. 

This unit is limited by a hazard of flooding inside 
levees and a high water table. 


Detailed Soil Map Units 


The map units delineated on the detailed maps at the 
back of this survey represent the soils or miscellaneous 
areas in the survey area. The map unit descriptions in 
this section, along with the maps, can be used to 
determine the suitability and potential of a unit for 
specific uses. They also can be used to plan the 
management needed for those uses. More information 
on each map unit is given under ‘Use and Management 
of the Soils.” 

A map unit delineation on a map represents an area 
dominated by one or more major kinds of soil or 
miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant 
soils or miscellaneous areas. Within a taxonomic class 
there are precisely defined limits for the properties of the 
soils. On the landscape, however, the soils and 
miscellaneous areas are natural phenomena, and they 
have the characteristic variability of all natural 
phenomena. Thus, the range of some observed 
properties may extend beyond the limits defined for a 
taxonomic class. Areas of soils of a single taxonomic 
class rarely, if ever, can be mapped without including 
areas of other taxonomic classes. Consequently, every 
map unit is made up of the soils or miscellaneous areas 
for which it is named and some “included” areas that 
belong to other taxonomic classes. 

Most included soils have properties similar to those of 
the dominant soil or soils in the map unit, and thus they 
do not affect use and management. These are called 
noncontrasting, or similar, inclusions. They may or may 
not be mentioned in the map unit description. Other 
included soils and miscellaneous areas, however, have 
properties and behavior divergent enough to affect use 
or to require different management. These are called 
contrasting, or dissimilar, inclusions. They generally are 
in small areas and could not be mapped separately 
because of the scale used. Some small areas of strongly 
contrasting soils or miscellaneous areas are identified by 
@ special symbol on the maps. The included areas of 
contrasting soils or miscellaneous areas are mentioned 
in the map unit descriptions. A few included areas may 
not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the 
pattern was so complex that it was impractical to make 
enough observations to identify all the soils and 
miscellaneous areas on the landscape. 


The presence of included areas in a map unit in no 
way diminishes the usefulness or accuracy of the data. 
The objective of mapping is not to delineate pure 
taxonomic classes but rather to separate the landscape 
into segments that have similar use and management 
requirements. The delineation of such landscape 
segments on the map provides sufficient information for 
the development of resource plans, but if intensive use 
of small areas is planned, onsite investigation to 
precisely define and locate the soils and miscellaneous 
areas is needed. 

An identifying symbo! precedes the map unit name in 
the map unit descriptions. Each description includes 
general facts about the unit and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying layers, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying layers. They also can differ in 
slope, stoniness, salinity, wetness, and other 
characteristics that affect their use. On the basis of such 
differences, a soil series is divided into soi/ phases. Most 
of the areas shown on the detailed soil maps are phases 
of soil series. The name of a soil phase commonly 
indicates a feature that affects use or management. For 
example, Conejo loam, siltstone substratum, 0 to 2 
percent slopes, is one phase in the Conejo series. 

Some map units are made up of two or more major 
soils or miscellaneous areas. These map units are 
complexes or associations. 

A complex consists of two or more soils or 
miscellaneous areas in such an intricate pattern or in 
such small areas that they cannot be shown separately 
on the maps. The pattern and proportion of the soils or 
miscellaneous areas are somewhat similar in all areas. 
Marcum-Gridley clay loams, 0 to. 1 percent slopes, is an 
example. 

An association is made up of two or more 
geographically associated soils or miscellaneous areas 
that are shown as one unit on the maps. Because of 
present or anticipated uses of the map units in the 
survey area, it was not considered practical or necessary 
to map the soils or miscellaneous areas separately. The 
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pattern and relative proportion of the soils or 
miscellaneous areas are somewhat similar. Palls-Bohna 
Variant association, 30 to 60 percent slopes, is an 
example. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Rock outcrop is an example. 

Table 3 gives the acreage and proportionate extent of 
each map unit. Other tables (see “Summary of Tables”) 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils or 
miscellaneous areas. 


Map Unit Descriptions 


101—Altamont-Dibble complex, 9 to 30 percent 
slopes. This map unit is on hills. In the steeper areas it 
has numerous springs and landslips 0.5 to 1 acre in size. 
The native vegetation is mainly annual grasses and 
forbs. Elevation is 100 and 1,200 feet. The average 
annual precipitation is 16 to 19 inches, the average 
annual air temperature is 58 to 62 degrees F, and the 
average frost-free period is 250 to 270 days. 

This unit is 40 percent Altamont silty clay and 40 
percent Dibble silty clay loam. The Altamont soil is on 
concave side slopes and toe slopes, and the Dibble soil 
is on convex ridgetops and upper side slopes. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separarely at the 
scale used. 

Included in this unit are small areas of soils that are 
similar to the Altamont soil but have bedrock at a depth 
of more than 60 inches and soils that are similar to the 
Dibble soil but have bedrock at a depth of 40 to 60 
inches. Also included are smail areas of soils on 
ridgetops that are similar to the Dibble soil but have 
more than 35 percent coarse fragments. Included areas 
make up about 20 percent of the total acreage. 

The Altamont soil is deep and well drained. It formed 
in residuum derived dominantly from shale. Typically, the 
surface layer is brown silty clay about 27 inches thick. 
The upper 17 inches of the underlying material is 
yellowish brown silty clay, and the lower part to a depth 
of 52 inches is yellowish brown silty clay loam. Soft 
shale is at a depth of 52 inches. Depth to bedrock 
ranges from 40 to 60 inches. 

Permeability of the Altamont soil is slow. Available 
water capacity is moderate to high. Effective rooting 
depth is 40 to 60 inches. Runoff is medium to rapid, and 
the hazard of water erosion is high. The shrink-swell 
potential is high. 

The Dibble soil is moderately deep and well drained. It 
formed in residuum derived dominantly from interbedded 
sandstone and shale. Typically, the surface layer is light 
yellowish brown silty clay loam about 5 inches thick. The 
subsoil is brownish yellow clay about 11 inches thick. 
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The underlying material to a depth of 22 inches is yellow 
clay. Soft sandstone and shale are at a depth of 22 
inches. Depth to bedrock ranges from 20 to 40 inches. 

Permeability of the Dibble soil is slow. Available water 
capacity is low to moderate. Effective rooting depth is 20 
to 40 inches. Runoff is medium to rapid, and the hazard 
of water erosion is high. The shrink-swell potential is 
high. 

This unit is used as rangeland. 

This unit has few limitations for use as rangeland. 
Grazing should be delayed until the soil is firm and the 
more desirable forage plants have achieved sufficient 
growth to withstand grazing pressure. Livestock grazing 
should be managed to protect the unit from erosion. If 
the range is overgrazed, the proportion of preferred 
forage plants decreases and the proportion of less 
preferred forage plants increases, therefore, livestock 
grazing should be managed so that the desired balance 
of preferred species is maintained in the plant 
community. This unit responds well to fertilizer, to 
rangeland seeding, and to proper grazing use. The 
present vegetation on this unit is mainly soft chess, wild 
oat, fescue, and filaree. 

This map unit is in capability subclass Ve (18), 
nonirrigated. 


102—Altamont-Dibble complex, 30 to 50 percent 
slopes. This map unit is on hills. It has numerous springs 
and landslips 0.5 to 1.0 acre in size. The native 
vegetation is mainly annual grasses and forbs. Elevation 
is 100 to 1,200 feet. The average annual precipitation is 
16 to 19 inches, the average annual air temperature is 
58 to 62 degrees F, and the average frost-free period is 
250 to 270 days. 

This unit is 50 percent Altmont silty clay and 30 
percent Dibble silty clay loam. The Altamont soil is on 
side slopes, and the Dibble soil is on ridgetops. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separarely at the 
scale used. 

Included in this unit are small areas of soils that are 
similar to this Altamont soil but have bedrock at a depth 
of more than 60 inches and soils that are similar to the 
Dibble soi! but have bedrock at a depth of less than 20 
inches. Included areas make up about 20 percent of the 
total acreage. 

The Altamont soil is deep and well drained. It formed 
in residuum derived dominantly from shale. Typically, the 
surface layer is brown silty clay about 27 inches thick. 
The upper 17 inches of the underlying material is 
yellowish brown silty clay, and the lower part to a depth 
of 52 inches is yellowish brown silty clay loam. Soft 
shale is at a depth of 52 inches. Depth to bedrock 
ranges from 40 to 60 inches. 

Permeability of the Altamont soil is slow. Available 
water capacity is moderate to high. Effective rooting 
depth is 40 to 60 inches. Runoff is rapid, and the hazard 
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of water erosion is high. The shrink-swell potential is 
high. 

The Dibble soil is moderately deep and well drained. It 
formed in residuum derived dominantly from interbedded 
sandstone and shale. Typically, the surface layer is light 
yellowish brown silty clay loam about 5 inches thick. The 
subsoil is brownish yellow clay about 11 inches thick. 
The underlying material to a depth of 22 inches is yellow 
clay. Soft sandstone and shale are at a depth of 22 
inches. Depth to bedrock ranges from 20 to 40 inches. 

Permeability of the Dibble soil is slow. Available water 
capacity is low to moderate. Effective rooting depth is 20 
to 40 inches. Runoff is rapid, and the hazard of water 
erosion is high. The shrink-swell potential is high. 

This unit is used as rangeland. 

If this unit is used as rangeland, it is limited mainly by 
slope. Steepness of slope limits access by livestock and 
results in overgrazing of the less sloping areas. Proper 
placement of livestock watering facilities and salt 
improves distribution of livestock. Grazing should be 
delayed until the soil is firm and the more desirable 
forage plants have achieved sufficient growth to 
withstand grazing pressure. Livestock grazing should be 
managed to protect the unit from erosion. If the range is 
overgrazed, the proportion of preferred forage plants 
decreases and the proportion of less preferred forage 
plants increases; therefore, livestock grazing should be 
managed so that the desired balance of preferred 
species is maintained in the plant community. The 
present vegetation on this unit is mainly soft chess, wild 
oat, fescue, and filaree. 

This map unit is in capability subclass Vle (18), 
nonirrigated. 


103—Byington silt loam, 0 to 2 percent slopes. This 
very deep, poorly drained, saline-sodic soil is on flood 
plains. It formed in alluvium derived from mixed sources. 
Elevation is 20 to 50 feet. The average annual 
Precipitation is 14 to 17 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free period is 260 to 280 days. 

Typically, the surface layer is light olive gray silt loam 
about 13 inches thick. The underlying material to a depth 
of 60 inches or more is pale brown, olive gray, light 
brownish gray, and light yellowish brown, stratified silt 
loam and silty clay loam. 

Included in this unit are small areas of Columbia, 
Nueva, and Shanghai soils. Also included are small 
areas of a soil that is similar to this Byington soil but has 
a higher salt and sodium content. Included areas make 
up about 15 percent of the total acreage. 

Permeability of this Byington soil is moderate. 
Available water capacity is high to very high. Effective 
rooting depth is 60 inches or more. A seasonal high 
water table is at a depth of 24 to 36 inches in December 
through April. Runoff is very slow, and the hazard of 
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water erosion is slight. This soil is protected by levees 
and is subject to rare periods of flooding. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Among the other crops grown are tomatoes, 
corn, and grain sorghum. Some areas are used for 
nonirrigated wheat and barley. 

This unit is suited to irrigated crops and nonirrigated 
wheat and barley. It is limited mainly by the salt and 
sodium content and the high water table. Salinity and 
sodicity may reduce production of sensitive crops. 
Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used 
generally is governed by the crop grown. Returning crop 
residue to the soil or regularly adding other organic 
matter improves fertility, reduces crusting, and increases 
the water intake rate. Tile or open drains can be used to 
remove excess water. Content of toxic salts can be 
reduced by leaching, applying proper amounts of soil 
amendments, and returning crop residue to the soil. 

The map unit is in capability units Ilw-6 (17), irrigated, 
and Illw-6 (17), nonirrigated. 


104—Capay silty clay, 0 to 2 percent slopes. This 
very deep, moderately well drained soil is in basins and 
on basin rims. It formed in alluvium derived from mixed 
sources. Elevation is 20 to 50 feet. The average annual 
precipitation is 14 to 17 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free season is 260 to 280 days. 

Typically, the surface layer is dark grayish brown silty 
clay about 36 inches thick. The underlying material to a 
depth of 60 inches or more is brown and light yellowish 
brown clay loam. In some areas the soil is clay 
throughout. 

Included in this unit are small areas of Clear Lake, 
Gridley, and Oswald soils. Included areas make up about 
30 percent of the total acreage. 

Permeability of this Capay soil is slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. Runoff is very slow, and the hazard of water 
erosion is slight. The shrink-swell potential is high. This 
soil is protected by levees; therefore, it is subject to only 
rare periods of flooding. 

Most areas of this unit are used for irrigated crops, 
mainly rice and tomatoes. Among the other crops grown 
are corn, sugar beets, dry beans, safflower, and grain 
sorghum. Some areas are used for nonirrigated wheat 
and barley and for irrigated hay and pasture. 

This unit is suited to irrigated crops. It is limited mainly 
by slow permeability. Furrow, border, and corrugation 
irrigation systems are suited to this unit. Sprinkler 
irrigation can be used, but water needs to be applied 
slowly to minimize runoff. The method used generally is 
governed by the crop grown. Because of the slow 
permeability of the soil in this unit, water should be 
applied so that it does not stand on the surface and 
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damage the crops. This practice, however, is not 
applicable if the soil is used for rice production. 

This unit is suited to irrigated hay and pasture. 
Grasses and legumes grow well if adequate fertilizer is 
used. Grazing when the soil is moist results in 
compaction of the surface layer, poor tilth, and excessive 
runoff. Excess water on the surface can be removed by 
grading to a suitable outlet and providing drainage 
ditches. 

Nonirrigated areas of this unit are suited to small grain. 
The main limitation is slow permeability. Because of the 
slow permeability and wetness that results from winter 
rains, small grain should be planted in raised beds. 

This map unit is in capability units Ils-5 (17), irrigated, 
and Ills-5 (17), nonirrigated. 


105—Capay silty clay, occasionally flooded, 0 to 2 
percent slopes. This very deep, moderately well drained 
soil is in basins and on basin rims. It formed in alluvium 
derived from mixed sources. Elevation is 20 to 80 feet. 
The average annual precipitation is 17 to 20 inches, the 
average annual air temperature is 60 to 64 degrees F, 
and the average frost-free period is 260 to 280 days. 

Typically, the surface layer is dark grayish brown silty 
clay about 36 inches thick. The underlying material to a 
depth of 60 inches or more is brown and light yellowish 
brown clay loam. In some areas the surface layer is clay. 

Included in this unit are small areas of Clear Lake, 
Gridley, Liveoak, and Oswald soils. Included areas make 
up about 20 percent of the total acreage. 

Permeability of this Capay soil is slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. A seasonal high water table is at a depth of 48 to 
60 inches in December through April. Runoff is very 
slow, and the hazard of water erosion is slight. The 
shrink-swell potential is high. This soil is subject to 
occasional, brief periods of flooding in December 
through April. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Among the other crops grown are corn, 
safflower, and grain sorghum. Some areas are used for 
nonirrigated wheat and barley. 

This unit is suited to rice, field crops, and small grain. 
It is limited mainly by slow permeability and wetness 
because of flooding. Furrow, border, and corrugation 
irrigation systems are suited to this unit. Sprinkier 
irrigation can be used, but water needs to be applied 
slowly to minimize runoff. The method used generally is 
governed by the crop grown. Because of the slow 
permeability of the soil in this unit, water should be 
applied so that it does not stand on ihe surface and 
damage the crops. This practice, however, is not 
applicable if the soil is used for rice production. Field 
ditches and pipe drops or other outlets are needed to 
remove excess water from the surface. 
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if this unit is used for nonirrigated crops, the main 
limitation is flooding. Small grain should be planted in 
raised beds. 

This map unit is in capability units Ilw-5 (17), irrigated, 
and Illw-5 (17), nonirrigated. 


106—Capay silty clay, frequently flooded, 0 to 2 
percent slopes. This very deep, moderately well drained 
soil is in basins. It formed in alluvium derived from mixed 
sources. Elevation is 20 to 50 feet. The average annual 
precipitation is 14 to 17 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free season is 260 to 280 days. 

Typically, the surface layer is dark grayish brown silty 
clay about 36 inches thick. The underlying material to a 
depth of 60 inches or more is brown clay loam. In some 
areas the soil is clay throughout. 

Included in this unit are small areas of Clear Lake, 
Gridley, Liveoak, and Oswald soils. Included areas make 
up about 20 percent of the total acreage. 

Permeability of this Capay soil is slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. A seasonal high water table is at a depth of 48 to 
60 inches in December through April. Runoff is very 
slow, and the hazard of water erosion is slight. The 
shrink-swell potential is high. This soil is subject to 
frequent, long periods of flooding in December through 
April. 

Most areas of this unit are used for irrigated crops, 
mainly rice and tomatoes. Among the other crops grown 
are corn, dry beans, grain sorghum, and safflower. 

This unit is suited to field crops and rice. It is limited 
mainly by slow permeability and wetness because of 
flooding. Furrow, border, and corrugation irrigation 
systems are suited to this unit. Sprinkler irrigation can be 
used, but water needs to be applied slowly to minimize 
runoff. The method used is generally governed by the 
crop grown. Because of the slow permeability of the soil 
in this unit, water should be applied so that it does not 
stand on the surface and damage the crops. This 
practice, however, is not applicable if the soil is used for 
rice production. Field ditches and pipe drops or other 
outlets are needed to remove excess water. 

This map unit is in capability unit [Vw-5 (17), irrigated 
and nonirrigated. 


107—Capay slity clay, siltstone substratum, 0 to 2 
percent slopes. This deep, moderately well drained soil 
is in basins and on basin rims. It formed in alluvium 
derived from mixed sources. Elevation is 20 to 50 feet. 
The average annual precipitation is 14 to 17 inches, the 
average annual air temperature is 60 to 64 degrees F, 
and the average frost-free season is 260 to 280 days. 

Typically, the surface layer is dark grayish brown silty 
clay about 32 inches thick. The underlying material to a 
depth of 50 inches is brown clay loam over siltstone. 
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Depth to siltstone ranges from 40 to 60 inches. In some 
areas the soil is clay throughout. 

Included in this unit are small areas of Clear Lake, 
Gridley, and Oswald soils. Included areas make up about 
15 percent of the total acreage. 

Permeability of this Capay soil is slow. Available water 
capacity is moderate to high. Effective rooting depth is 
40 to 60 inches. A perched water table is at a depth of 
36 to 60 inches year round. Runoff is very slow, and the 
hazard of water erosion is slight. The shrink-swell 
potential is high. This soil is protected by levees; 
therefore, it is subject to only rare periods of flooding. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Among the other crops grown are tomatoes, 
corn, grain sorghum, and dry beans. Some areas are 
used for irrigated hay and pasture and for nonirrigated 
small grain. 

This unit is suited to irrigated crops. It is limited mainly 
by slow permeability. Furrow, border, and corrugation 
irrigation systems are suited to this unit. Sprinkler 
irrigation can be used, but water needs to be applied 
slowly to minimize runoff. The method used generally is 
governed by the crop grown. Because of the slow 
permeability of the soil in this unit, water should be 
applied so that it does not stand on the surface and 
damage the crops. This practice, however, is not 
applicable if the soil is used for rice production. 

This unit is suited to irrigated hay and pasture. 
Grasses and legumes grow well if adequate fertilizer is 
used. Grazing when the soil is moist results in 
compaction of the surface layer, poor tilth, and excessive 
runoff. Excess water on the surface can be removed by 
grading to a suitable outlet and providing drainage 
ditches. 

Nonirrigated areas of this unit are suited to small grain. 
The unit is limited mainly by slow permeability. Because 
of this slow permeability and wetness that results from 
winter rains, small grain should be planted in raised 
beds. 

This map unit is in capability units Ilw-5 (17), irrigated, 
and Illw-5 (17), nonirrigated. 


108—Capay silty clay, wet, 0 to 2 percent slopes. 
This very deep, moderately well drained soil is in basins. 
it formed in alluvium derived from mixed sources. 
Elevation is 20 to 50 feet. The average annual 
precipitation is 14 to 17 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free period is 260 to 280 days. 

Typically, the surface layer is grayish brown silty clay 
about 16 inches thick. The underlying material to a depth 
of 60 inches or more is pale brown clay loam. In some 
areas the surface layer is clay. 

Included in this unit are small areas of Clear Lake, 
Gridley, Liveoak, and Oswald soils. Included areas make 
up about 20 percent of the total acreage. 
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Permeability of this Capay soil is slow. Available water 
capacity is high to very high. Effective rooting depth is 
60 inches or more. A water table is at a depth of 48 to 
60 inches year round. Runoff is very slow, and the 
hazard of water erosion is slight. The shrink-swell 
potential is high. This soil is protected by levees; 
therefore, it is subject only to rare periods of flooding. 

Most areas of this unit are used for irrigated crops, 
mainly rice and tomatoes. Among the other crops grown 
are dry beans, corn, safflower, and grain sorghum. Some 
areas are used for nonirrigated wheat and barley. 

This unit is suited to irrigated crops. It is limited mainly 
by slow permeability and poor drainage. Furrow, border, 
and corrugation irrigation systems are suited to this unit. 
Sprinkler irrigation can be used, but water needs to be 
applied slowly to minimize runoff. The method used 
generally is governed by the crop grown. Irrigation water 
needs to be applied carefully to prevent the buildup of a 
high water table. Drainage may also be needed. 
Because of the slow permeability of the soil in this unit, 
water should be applied so that it does not stand on the 
surface and damage the crops. This practice, however, 
is not applicable if the soil is used for rice production. 

Nonirrigated areas of this unit are suited to smail grain. 
The main limitation is the slow permeability of the soil. 
Because of the slow permeability and wetness that 
results from winter rains, small grain should be planted in 
raised beds. 

This map unit is in capability units Ilw-5 (17), irrigated, 
and I!Iw-5 (17), nonirrigated. 


109——Capay clay, hardpan substratum, 0 to 2 
percent slopes. This deep, moderately well drained soil 
is in basins and on basin rims. It formed in alluvium 
derived from mixed sources. Elevation is 20 to 50 feet. 
The average annual precipitation is 14 to 17 inches, the 
average annual air temperature is 60 to 64 degrees F, 
and the average frost-free period is 260 to 280 days. 

Typically, the surface layer is grayish brown and dark 
grayish brown clay about 26 inches thick. The next layer 
to a depth of 42 inches is pale brown clay loam. The 
next layer is a strongly cemented hardpan 4 inches thick. 
Below this to a depth of 60 inches or more is light 
yellowish brown loam. Depth to the hardpan ranges from 
40 to 60 inches. 

Included in this unit are small areas of Galt and 
Jacktone soils and Clear Lake soils that have a hardpan. 
Also included are small areas of a soil that is similar to 
this Capay soil but is only weakly cemented at a depth of 
40 to 60 inches. Included areas make up about 20 
percent of the total acreage. 

Permeability of this Capay soil is slow. Available water 
capacity is moderate to high. Effective rooting depth is 
40 to 60 inches. Runoff is slow, and the hazard of water 
srosion is slight. The shrink-swell potential is high. This 
soil is protected by levees; therefore, it is subject only to 
rare periods of flooding. 
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Most areas of this unit are used for irrigated rice. A 
few areas are used for irrigated tomatoes, sugar beets, 
and field corn and for nonirrigated small grain. 

This unit is suited to irrigated crops. It is limited mainly 
by slow permeability. Furrow, border, corrugation, and 
sprinkler irrigation systems are suited to this unit. The 
method used generally is governed by the crop grown. If 
sprinkler irrigation is used, water needs to be applied 
slowly to minimize runoff. Because of the slow 
permeability of the soil in this unit, water should be 
applied so that it does not stand on the surface and 
damage the crops. This practice, however, is not 
applicable if the soil is used for rice production. Tilth and 
fertility can be improved by returning crop residue to the 
soil. 


Nonirrigated areas of this unit are suited to small grain. 


The main limitation is slow permeability. Because of the 
slow permeability and wetness that results from winter 
rains, small grain should be planted in raised beds. 

The map unit is in capability units IIs-5 (17), irrigated, 
and Nis-5 (17) nonirrigated. 


110-—-Clear Lake silt loam, 0 to 2 percent slopes. 
This very deep soil is on flood plains and basin rims and 
in basins. Under natural conditions the soil is poorly 
drained; however, drainage has been improved by the 
use of open ditches and flood control structures. This 
soil formed in alluvium derived from mixed sources. 
Elevation is 20 to 50 feet. The average annual 
precipitation is 14 to 17 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free season is 260 to 280 days. 

Typically, the surface layer is yellowish brown silt loam 
about 15 inches thick. Below this is a buried surface 
layer of dark gray clay 35 inches thick. The underlying 
material to a depth of 60 inches or more is grayish 
brown and light yellowish brown clay. In some areas the 
surface layer is loam or fine sandy loam. 

Included in this unit are small areas of Capay, Oswald, 
and Subaco soils and Clear Lake Clay. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Clear Lake soil is moderate to a 
depth of 15 inches and slow below this depth. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. A seasonal high water table is at a 
depth of 36 to 60 inches in December through April. 
Runoff is very slow, and the hazard of water erosion is 
slight. This soil is protected by levees; therefore, it is 
subject to only rare periods of flooding. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Among the other crops grown are corn, 
tomatoes, grain sorghum, dry beans, and safflower. 

This unit is suited to irrigated crops. It is limited mainly 
by slow permeability and poor drainage. Furrow, border, 
corrugation, and sprinkler irrigation systems are suited to 
this unit. The method used generally is governed by the 
crop grown. Irrigation water needs to be applied carefully 
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to prevent the buildup of a high water table. Drainage 
may also be needed. Because of the slow permeability 
of the soil in this unit, water should be applied so that it 
does not stand on the surface and damage the crops. 
This practice, however, is not applicable if the soil is 
used for rice production. 

This map unit is in capability units Ilw-5 (17), irrigated, 
and Illw-5 (17), nonirrigated. 


111—Clear Lake silt loam, frequently flooded, 0 to 
2 percent slopes. This very deep soil is on flood plains 
and in basins. Under natural conditions the soil is poorly 
drained; however, drainage has been improved by the 
use of open ditches and flood contro! structures. This 
soil formed in alluvium derived from mixed sources. 
Elevation is 20 to 50 feet. The average annual 
precipitation is 14 to 17 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free period is 260 to 280 days. 

Typically, the surface layer is yellowish brown silt loam 
about 15 inches thick. Below this is a buried surface 
layer of dark gray clay 35 inches thick. The underlying 
material to a depth of 60 inches or more is gray and light 
yellowish brown clay. In some areas the surface layer is 
loam, sandy loam, or fine sandy loam. ; 

Included in this unit are small areas of Capay, Oswald, 
and Subaco soils and Clear Lake clay. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Clear Lake soil is moderate to a 
depth of 15 inches and slow below this depth. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. A seasonal high water table is at a 
depth of 36 to 60 inches in December through April. 
Runoff is very slow, and the hazard of water erosion is 
slight. This soil is subject to frequent, long periods of 
flooding in December through April. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Among the other crop grown are tomatoes, 
corn, grain sorghum, dry beans, and safflower. 

This unit is suited to irrigated crops. It is limited mainly 
by slow permeability, poor drainage, and wetness 
because of flooding. Furrow, border, corrugation, and 
sprinkler irrigation systems are suited to this unit. The 
method used generally is governed by the crop grown. 
irrigation water needs to be applied carefully to prevent 
the buildup of a high water table. Drainage may also be 
needed. Because of the slow permeability of the soil in 
this unit, water should be applied so that it does not 
stand on the surface and damage the crops. This 
practice, however, is not applicable if the soil is used for 
rice production. Field ditches and pipe drops or other 
outlets are needed to remove excess water from the 
surface. 

This map unit is in capability unit [Vw-2 (17), irrigated 
and nonirrigated. 
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112—Ciear Lake clay, 0 to 2 percent slopes. This 
very deep soil is in basins. Under natural conditions the 
soil is poorly drained; however, drainage has been 
improved by the use of open ditches and flood contro! 
structures. This soil formed in alluvium derived from 
mixed sources. Elevation is 20 to 50 feet. The average 
annual precipitation is 14 to 17 inches, the average 
annual air temperature is 60 to 64 degrees F, and the 
average frost-free season is 260 to 280 days. 

Typically, the surface layer is dark gray clay about 42 
inches thick. The underlying material to a depth of 60 
inches or more is olive gray clay. 

Included in this unit are small areas of Capay, Oswald, 
and Subaco soils. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Clear Lake soil is slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. A seasonal high water table is at a 
depth of 48 to 60 inches in December through April. 
Runoff is very slow, and the hazard of water erosion is 
slight. The shrink-swell potential is high. This soil is 
protected by levees; therefore, it is subject to only rare 
periods of flooding. 

Most areas of this unit are used for irrigated crops, 
mainly rice and tomatoes. Among the other crops grown 
are corn, sugar beets, grain sorghum, safflower, and dry 
beans. Some areas are used for nonirrigated wheat and 
barley. 

This unit is suited to irrigated crops. It is limited mainly 
by slow permeability. Furrow, border, and corrugation 
irrigation systems are suited to this unit. Sprinkler 
irrigation can be used, but water needs to be applied 
slowly to minimize runoff. The method used generally is 
governed by the crop grown. Because of the slow 
permeability of the soil in this unit, water should be 
applied so that it does not stand on the surface and 
damage the crops. This practice, however, is not 
applicable if the soil us used for rice production. 

Nonirrigated areas of this unit are suited to small grain. 
The main limitation is slow permeability. Because of the 
slow permeability and wetness that results from winter 
rains, small grain should be planted in raised beds. 

This map unit is in capability units Ilw-5 (17), irrigated, 
and Illw-5 (17), nonirrigated. 


113—Clear Lake clay, frequently flooded, 0 to 2 
percent slopes. This very deep soil is in basins. Under 
natural conditions the soil is poorly drained; however, 
drainage has been improved by the use of open ditches 
and flood control structures. This soil formed in alluvium 
derived from mixed sources. The native vegetation is 
mainly tules and water grasses. Elevation is 20 to 50 
feet. The average annual precipitation is 14 to 17 inches, 
the average annual air temperature is 60 to 64 degrees 
F, and the average frost-free period is 260 to 280 days. 
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Typically, the surface layer is dark gray clay about 42 
inches thick. The underlying material to a depth of 60 
inches or more is olive gray clay. 

Included in this unit are small areas of Capay, Oswald, 
and Subaco soils. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Clear Lake soil is slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. A seasonal high water table is at a 
depth of 36 to 60 inches in December through April. 
Runoff is very slow, and the hazard of water erosion is 
slight. The shrink-swell potential is high. This soil is 
subject to frequent, long periods of flooding in December 
through April. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Among the other crops grown are tomatoes, 
corn, dry beans, grain sorghum, and safflower. Some 
areas are also used for wildlife habitat. 

This unit is suited to field crops, including rice. it is 
limited mainly by slow permeability, poor drainage, and 
wetness as a result of flooding. Furrow, border, 
corrugation, and sprinkler irrigation systems are suited to 
this unit. The method used generally is governed by the 
crop grown. Irrigation water needs to be applied carefully 
to prevent the buildup of a high water table. Drainage 
may also be needed. Because of the slow permeability 
of the soil in this unit, water should be applied so that it 
does not stand on the surface and damage the crops. 
This practice, however, is not applicable if the soil is 
used for rice production. Field ditches and pipe drops or 
other outlets are needed to remove excess water. 

If this unit is used for wildlife habitat, it is managed 
mainly for waterfowl. It has few limitations. Where 
waterfowl are nesting, it is important to provide and 
maintain a stable water level in spring. If fields are 
shaped for ponds, at least one natural mound 30 feet in 
diameter should be left per 2 acres of pond area. 
Mounds that are at least 2 feet above the normal water 
level provide dry nesting areas for waterfowl. Water 
depth and inundation period should be managed to 
encourage the growth of desirable natural vegetation. 
Excessive growth of undesirable vegetation such as 
cattail and tules can be effectively controlled by periodic 
burning and disking. 

This map unit is in capability unit IVw-2 (17), irrigated 
and nonirrigated. 


114—Clear Lake clay, hardpan substratum, 0 to 2 
percent slopes. This deep soil is in basins and on basin 
rims. Under natural conditions the soil is poorly drained; 
however, drainage has been improved by the use of 
open ditches and flood control structures. This soil 
formed in alluvium derived from mixed sources. Elevation 
is 10 to 40 feet. The average annual precipitation is 14 
to 17 inches, the average annual air temperature is 60 to 
64 degrees F, and the average frost-free period is 260 to 
280 days. 
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Typically, the surface layer is dark gray clay about 14 
inches thick. The upper 21 inches of the underlying 
material is gray clay, and the lower part to a depth of 48 
inches is pale brown silty clay loam. The next layer to a 
depth of 60 inches or more is a strongly cemented 
hardpan. Depth to the hardpan ranges from 40 to 60 
inches. 

Included in this unit are small areas of Capay, Galt, 
and Jacktone soils and Clear Lake clay. Included areas 
make up about 20 percent of the total acreage. 

Permeability of this Clear Lake soil is slow. Available 
water capacity is moderate to high. Effective rooting 
depth is 40 to 60 inches. Runoff is very slow, and the 
hazard of water erosion is slight. A perched water table 
is at a depth of 36 to 60 inches in December through 
April. This soil is protected by levees; therefore, it is 
subject to only rare periods of flooding. 

Most areas of this unit are used for irrigated rice. A 
few areas are used for irrigated tomatoes, corn, sugar 
beets, and grain sorghum and for nonirrigated small 
grain. 

If this unit is used for irrigated crops, the main 
limitation is slow permeability. Furrow, border, 
corrugation, and sprinkler irrigation systems are suited to 
this unit. The method used generally is governed by the 
crop grown. Because of the slow permeability of the soil, 
water should be applied so that it does not stand on the 
surface and damage the crops. This practice, however, 
is not applicable if the soil is used for rice production. 
Tilth and fertility can be improved by returning crop 
residue to the soil. 

Nonirrigated areas of this unit are suited to small grain. 
The main limitation is slow permeability. Because of the 
slow permeability and wetness that results from winter 
rains, small grain should be planted in raised beds. 

The map unit is in capability units Ilw-5 (17), irrigated, 
and Illw-5 (17) nonirrigated. 


115—Clear Lake clay, siltstone substratum, 0 to 2 
percent slopes. This deep soil is in basins. Under 
natural conditions the soil is poorly drained; however, 
drainage has been improved by the use of open ditches 
and flood control structures. This soil formed in alluvium 
derived from mixed sources. Elevation is 20 to 50 feet. 
The average annual precipitation is 14 to 17 inches, the 
average annual air temperature is 60 to 64 degrees F, 
and the average frost-free season is 260 to 280 days. 

Typically, the surface layer is very dark gray clay about 
42 inches thick. The underlying material to a depth of 48 
inches is light yellowish brown clay over siltstone. Depth 
to siltstone ranges from 40 to 60 inches. 

Included in this unit are small areas of Capay, Oswald, 
and Subaco soils. Also included are small areas of soils 
that are similar to this Clear Lake soil but have siltstone 
at a depth of more than 60 inches. Included areas make 
up about 10 percent of the total acreage. 
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Permeability of this Clear Lake soil is slow. Available 
water capacity is moderate to high. Effective rooting 
depth is limited by a perched water table that is at a 
depth of 36 to 60 inches year round. Runoff is very slow, 
and the hazard of water erosion is slight. The shrink- 
swell potential is high. This soil is protected by levees; 
therefore, it is subject to only rare periods of flooding. 

Most areas of this unit are used for irrigated crops, 
mainly rice and tomatoes. Among the other crops grown 
are corn, grain sorghum, sugar beets, safflower, and dry 
beans. Some areas are used for nonirrigated wheat and 
barley. 

This unit is suited to irrigated crops. It is limited mainly 
by slow permeability and poor drainage. Furrow, border, 
and corrugation irrigation systems are suited to this unit. 
Sprinkler irrigation can be used, but water needs to be 
applied slowly to minimize runoff. The method used 
generally is governed by the crop grown. Irrigation water 
needs to be applied carefully to prevent the buildup of a 
water table. Drainage may also be needed. Because of 
the slow permeability of the soil in this unit, water should 
be applied so that it does not stand on the surface and 
damage the crops. This practice, however, is not 
applicable if the soil is used for rice production. 

Nonirrigated areas of this unit are suited to small grain. 
The main limitation is slow permeability. Because of the 
slow permeability and wetness that results from winter 
rains, small grain should be planted in raised beds. 

This map unit is in capability units Ilw-5 (17), irrigated, 
and Illw-5 (17), nonirrigated. 


116—Clear Lake clay, siltstone substratum, 
frequently flooded, 0 to 2 percent slopes. This deep 
soil is in basins. Under natural conditions the soil is 
poorly drained; however, drainage has been improved by 
the use of open ditches and flood control structures. 
This soil formed in alluvium derived from mixed sources. 
The native vegetation is mainly tules and water grasses. 
Elevation is 20 to 50 feet. The average annual 
precipitation is 14 to 17 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free season is 260 to 280 days. 

Typically, the surface layer is dark gray clay about 42 
inches thick. The underlying material to a depth of 48 
inches is light yellowish brown clay over siltstone. Depth 
to siltstone ranges from 40 to 60 inches. In some areas 
the surface layer is stratified, brownish yellow silty clay 
and dark gray silty clay. 

Included in this unit are small areas of Capay silty clay 
and Subaco clay. Also included are small areas of soils 
that are similar to this Clear Lake soil but have bedrock 
at a depth of more than 60 inches. Included areas make 
up about 15 percent of the total acreage. 

Permeability of this Clear Lake soil is slow. Available 
water capacity is moderate to high. Effective rooting 
depth is 40 to 60 inches. A perched water table is at a 
depth of 36 to 60 inches year round. Runoff is very slow, 
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and the hazard of water erosion is slight. The shrink- 
swell potential is high. This soil is subject to frequent, 
long periods of flooding from December through April. 

This unit is used for wildlife habitat. 

This unit is suited to wildlife habitat. It has few 
limitations. Where waterfowl are nesting, it is important 
to provide and maintain a stable water level during 
spring. If fields are shaped for ponds, at least one . 
natural mound 30 feet in diameter should be left per 2 
acres of pond area. High mounds that extend at least 2 
feet above the normal water level provide dry nesting 
areas for waterfowl. Water depth and inundation period 
should be managed to encourage the growth of 
desirable natural vegetation. Excessive growth of 
undesirable vegetation such as cattail and tule can also 
be effectively controlled by periodic burning and disking. 

This map unit is in capability unit IVw-2 (17), irrigated 
and nonirrigated. 


117—Columbia fine sandy loam, 0 to 2 percent 
slopes. This very deep, somewhat poorly drained soil is 
on flood plains. It formed in alluvium derived from mixed 
sources. Elevation is 20 to 80 feet. The average annual 
Precipitation is 17 to 20 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free season is 260 to 280 days. 

Typically, the surface layer is pale brown and brown 
fine sandy loam about 14 inches thick. The underlying 
material to a depth of 60 inches or more is stratified, 
pale brown and light yellowish brown fine sandy loam 
and light yellowish brown very fine sandy loam. In some 
areas the surface layer is sandy loam or silt loam. 

Included in this unit are small areas of Byington and 
Holillipah soils, Shanghai silt loam, and Tisdale soils. 
Included areas make up about 20 percent of the total 
acreage. 

Permeability of this Columbia soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. A seasonal high water table 
is at a depth of 36 to 60 inches in December through 
April. Runoff is very slow, and the hazard of water 
erosion is slight. This soil is protected by levees; 
therefore, it is subject to only rare periods of flooding. 

Most areas of this unit are used for irrigated orchard 
crops, mainly walnuts, prunes, and peaches. Among the 
other crops grown are corn, alfalfa, tomatoes, and dry 
beans. Some areas are used for nonirrigated wheat and 
barley. 

This unit is suited to irrigated crops. It has few 
limitations. Furrow, trickle, border, corrugation, and 
sprinkler irrigation systems are suited to this unit. The 
method used generally is governed by the crop grown. 
To avoid overirrigating and leaching of plant nutrients, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. Fertilizer applications should be regulated to 
prevent contamination of ground water. Tilth and 
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fertility can be improved by returning crop residue to the 
soil. 

If this unit is used for nonirrigated wheat and barley, 
the main limitation is the moderate available water 
capacity. 

This map unit is in capability units Ils-4 (17), irrigated, 
and Ilis-4 (17), nonirrigated. 


118—Columbia fine sandy loam, channeled, 0 to 2 
percent slopes. This very deep, somewhat poorly 
drained soil is on flood plains. It formed in alluvium 
derived from mixed sources. Areas of this unit are cut by 
channels of abandoned streams and are marked by 
higher depositional bars made during flooding (fig. 1). 
The native vegetation is mainly trees with a dense brush 
understory. Elevation is 20 to 80 feet. The average 
annual precipitation is 17 to 20 inches, the average 
annual air temperature is 60 to 64 degrees F, and the 
average frost-free season is 260 to 280 days. 

Typically, the surface layer is pale brown and brown 
fine sandy loam about 14 inches thick. The underlying 
material to a depth of 60 inches or more is stratified, 
pale brown and light yellowish brown fine sandy loam 
and light yellowish brown very fine sandy loam. In some 
areas the surface layer is sandy loam or silt loam. - 

Included in this unit are small areas of Holillipah soils, 
Shanghai silt loam, and Tisdale soils. Included areas 
make up about 20 percent of the total acreage. 

Permeability of this Columbia soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. A seasonal high water table 
is at a depth of 36 to 60 inches in December through 
April. Runoff is very slow, and the hazard of water 
erosion is severe. This soil is subject to frequent, long 
periods of flooding from December through April. 

Most areas of this unit are used for irrigated orchard 
crops, mainly walnuts. Among the other crops grown are 
peaches, prunes, pears, and tomatoes. Some areas are 
used for wildlife habitat. 

This unit is suited to irrigated orchard crops. It is 
limited mainly by the hazard of flooding. Maintaining 
areas of trees and brush adjacent to rivers is important 
for streambank stabilization and erosion control. 
Maintaining a cover crop in orchards helps to control 
erosion during periods of flooding. Sprinkler irrigation is 
the most suitable method of applying water. Use of this 
method permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. Water 
should be applied in amounts sufficient to wet the root 
zone but in amounts small enough to minimize the 
leaching of plant nutrients. Tilth and fertility can be 
improved by returning crop residue to the soil. 

This unit is suited to wildlife habitat. It has few 
limitations. The many different kinds of vegetation in this 
unit support a variety of wildlife such as raptors, shore 
birds, waterfowl, upland game birds, and fur-bearing 
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Figure 1.—A drainageway in an area of Columbia fine sandy loam, channeled, 0 to 2 percent slopes. 


mammals. Management consists primarily of protecting 
existing vegetation, especially in areas adjacent to rivers. 

This map unit is in capability unit IVw-2 (17), irrigated 
and nonirrigated. 


119—Columbia fine sandy foam, clay substratum, 0 
to 2 percent slopes. This very deep, somewhat poorly 
drained soil is on flood plains. It formed in alluvium 
derived from mixed sources. Elevation is 20 to 80 feet. 
The average annual precipitation is 17 to 20 inches, the 
average annual air temperature is 60 to 64 degrees F, 
and the average frost-free period is 260 to 280 days. 

Typically, the surface layer is light gray and pale brown 
fine sandy loam about 15 inches thick. The upper 37 
inches of the underlying material is stratified, pale brown 
and light gray fine sandy loam, sand, very fine sandy 
loam, and silt loam, and the lower part to a depth of 60 
inches or more is black and very dark gray clay. 

Included in this unit are small areas of Holillipah loamy 
sand and Shanghai silt loam. Included areas make up 
about 20 percent of the total acreage. 

Permeability of this Columbia soil is moderately rapid 
to a depth of 52 inches and slow below this depth. 
Available water capacity is moderate. Effective rooting 


depth is 40 to 60 inches. A seasonal high water table is 
at a depth of 36 to 60 inches in December through April. 
Runoff is very slow, and the hazard of water erosion is 
slight. This soil is protected by levees; therefore, it is 
subject to only rare periods of flooding. 

Most areas of this unit are used for irrigated orchard 
crops, mainly peaches and prunes. Among the other 
crops grown are corn, tomatoes, rice, dry beans, 
safflower, and grain sorghum. Some areas are used for 
nonirrigated wheat and barley. 

This unit is suited to irrigated crops. It is limited mainly 
by the seasonal high water table and slow permeability 
in the subsoil. Furrow, border, corrugation, and sprinkler 
irrigation systems are suited to this unit. The method 
used generally is governed by the crop grown. To avoid 
overirrigating and leaching of plant nutrients, applications 
of irrigation water should be adjusted to the available 
water capacity, the water intake rate, and the crop 
needs. Irrigation water needs to be applied carefully to 
prevent the buildup of a high water table during the 
growing season. Drainage may also be needed. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. 
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if this unit is used for nonirrigated wheat and barley, 
the main limitation is the moderate available water 
capacity. 

This map unit is in capability units !Iw-3 (17), irrigated, 
and Iilw-3 (17), nonirrigated. 


120—Columbia fine sandy loam, clay substratum, 
frequently flooded, 0 to 2 percent slopes. This very 
deep, somewhat poorly drained soil is on flood plains. It 
formed in alluvium derived from mixed sources. Elevation 
is 20 to 80 feet. The average annual precipitation is 17 
to 20 inches, the average annual air temperature is 60 to 
64 degrees F, and the average frost-free period is 260 to 
280 days. 

Typically, the surface layer is light gray and pale brown 
fine sandy laom about 15 inches thick. The upper 37 
inches of the underlying material is stratified, pale brown 
and light gray fine sandy loam, sand, very fine sandy 
loam, and silt loam, and the lower part to a depth of 60 
inches or more is black and very dark gray clay. 

Included in this unit are small areas of Holillipah loamy 
sand and Shanghai silt loam. Included areas make up 
about 20 percent of the total acreage. 

Permeability of this Columbia soil is moderately rapid 
to a depth of 52 inches and slow below this depth. 
Available water capacity is moderate. Effective rooting 
depth is 40 fo 60 inches. A seasonal high water table is 
at a depth of 36 to 60 inches in December through April. 
Runoff is very slow, and the hazard of water erosion is 
severe. This soil is subject to frequent, long periods of 
flooding in December through April. 

Most areas of this unit are used for irrigated crops, 
mainly rice and tomatoes. Among the other crops grown 
are corn, grain sorghum, dry beans, and safflower. 

This unit is suited to irrigated crops. It is limited mainly 
by wetness because of flooding and slow permeability in 
the subsoil. Furrow, border, corrugation, and sprinkler 
irrigation systems are suited to this unit. The method 
used generally is governed by the crop grown. To avoid 
overirrigating and leaching of plant nutrients, applications 
of irrigation water should be adjusted to the available 
water capacity, the water intake rate, and the crop 
needs. Irrigation water needs to be applied carefully to 
prevent the buildup of a high water table during the 
growing season. Drainage may also be needed. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. 

This map unit is in capability unit |\Vw-2 (17), irrigated 
and nonirrigated. 


121—Columbia fine sandy loam, frequently 
flooded, 0 to 2 percent slopes. This very deep, 
somewhat poorly drained soil is on flood plains. It formed 
in alluvium derived from mixed sources. The native 
vegetation is mainly trees with a dense brush understory. 
Elevation is 20 to 80 feet. The average annual 
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precipitation is 17 to 20 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free season is 260 to 280 days. 

Typically, the surface layer is pale brown and brown 
fine sandy loam about 14 inches thick. The underlying 
material to a depth of 60 inches or more is stratified, 
pale brown and light yellowish brown fine sandy loam 
and light yellowish brown very fine sandy loam. In some 
areas the surface layer is sandy loam or silt loam. 

Included in this unit are small areas of Holillipah and 
Tisdale soils and Shanghai silt loam. Included areas 
make up about 20 percent of the total acreage. 

Permeability of this Columbia soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. A seasonal high water table 
is at a depth of 36 to 60 inches in December through 
April. Runoff is very slow, and the hazard of water 
erosion is severe. This soil is subject to frequent, long 
periods of flooding from December through April. 

Most areas of this unit are used for irrigated orchard 
crops, mainly walnuts. Among the other crops grown are 
peaches, prunes, pears, and tomatoes. Some areas are 
used for wildlife habitat. 

This unit is suited to irrigated orchards. It is limited 
mainly by the hazard of flooding. Maintaining areas of 
trees and brush adjacent to rivers is important for 
streambank stabilization and erosion control. Maintaining 
a cover crop in orchards helps to control erosion during 
periods of flooding. Furrow, border, corrugation, and 
sprinkler irrigation systems are suited to this unit. The 
method used generally is governed by the crop grown. 
To avoid overirrigating and leaching of plant nutrients, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. Tilth and fertility can be improved by 
returning crop residue to the soil. 

This unit is suited to wildlife habitat. It has few 
limitations. The many different kinds of vegetation in this 
unit support a variety of wildlife such as raptors, shore 
birds, waterfowl, upland game birds, and fur-bearing 
mammals. Management consists primarily of protecting 
existing vegetation, especially in areas adjacent to rivers. 

This map unit is in capability unit IVw-2 (17), irrigated 
and nonirrigated. 


122—Columbia loam, 0 to 2 percent slopes. This 
very deep, somewhat poorly drained soil is on flood 
plains. It formed in alluvium derived from mixed sources. 
Elevation is 20 to 80 feet. The average annual 
precipitation is 14 to 17 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free period is 260 to 280 days. 

Typically, the surface layer is light gray and pale brown 
loam about 25 inches thick. The underlying material to a 
depth of 60 inches or more is stratified, pale brown, very 
pale brown, and light gray sandy loam, silt loam, and fine 
sandy loam. 
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Included in this unit are small areas of Holillipah loamy 
sand, Shanghai silt loam, and Byington soils. Included 
areas make up about 20 percent of the total acreage. 

Permeability of this Columbia soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. A seasonal high water table is at a 
depth 36 to 60 inches in December through April. Runoff 
is very slow, and the hazard of water erosion is slight. 
This soil is protected by levees; therefore, it is subject to 
only rare periods of flooding. 

Most areas of this unit are used for irrigated crops, 
mainly walnuts. Among the other crops grown are 
tomatoes, corn, dry beans, grain sorghum, and safflower. 
Some areas are used for nonirrigated wheat and barley. 

This unit is suited to irrigated crops. It has few 
limitations. Trickle, furrow, border, corrugation, and 
sprinkler irrigation systems are suited to this unit. The 
method used generally is governed by the crop grown. 
Excessive cultivation can result in the formation of a 
tillage pan. This pan can be broken by subsoiling when 
the soil is dry. Tilth and fertility can be improved by 
returning crop residue to the soil. 

Nonirrigated areas of this unit are suited to small grain. 
The unit has few limitations for this use. 

This map unit is in capability class | (17), irrigated, and 
capability unit IIlc-1 (17), nonirrigated. 


123—Cometa loam, 0 to 2 percent slopes. This very 
deep, well drained soil is on terraces. It formed in 
alluvium derived from mixed sources. Elevation is 30 to 
60 feet. The average annual precipitation is 17 to 20 
inches, the average annual air temperature is 60 to 64 
degrees F, and the average frost-free period is 260 to 
280 days. 

Typically, the surface layer is pale brown and brown 
loam about 16 inches thick. The subsoil is strong brown 
clay about 18 inches thick. The underlying material to a 
depth of 60 inches or more is yellowish red clay loam. In 
some areas, as a result of leveling, the surface layer is 
20 to 35 inches thick. 

Included in this unit are small areas of San Joaquin 
and Snelling soils. Included areas make up about 25 
percent of the total acreage. 

Permeability of this Cometa soil is very slow. Available 
water capacity is low. Effective rooting depth is 5 to 20 
inches. Runoff is very slow, and the hazard of water 
erosion is slight. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Some areas are used for irrigated pasture, 
nonirrigated pasture, and homesites. 

This unit is suited to irrigated crops. It is limited mainly 
by the very slow permeability of the soil. Furrow, border, 
corrugation, and sprinkler irrigation systems are suited to 
this unit. The method used generally is governed by the 
crop grown. Because of the very slow permeability of the 
soil in this unit, water should be applied so that it does 
not stand on the surface and damage the crops. This 
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practice, however, is not applicable if the soil is used for 
rice production. Tilth and fertility can be improved by 
returning crop residue to the soil. 

If this unit is used for irrigated pasture, the main 
limitation is the very slow permeability of the soil. 
Because of this limitation, the length of runs should be 
adjusted to permit adequate infiltration of water. Proper 
stocking rates, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. Periodic 
mowing and clipping help to maintain uniform growth, 
discourage selective grazing, and reduce clumpy growth. 
Fertilizer is needed to ensure optimum growth of grasses 
and legumes. 

If this unit is used for nonirrigated pasture, the main 
limitations are the very slow permeability of the soil and 
a restricted period when adequate green feed is 
available. Grazing should be delayed until the soil is firm 
and the more desirable forage plants have achieved 
sufficient growth to withstand grazing pressure. 
Continuous, intensive, year-round grazing results in a 
deteriorated plant community that has low value for use 
as forage. Grazing when the soil is moist results in 
compaction of the surface layer, poor tilth, and excessive 
runoff. Seeding is a suitable practice if desirable species 
are absent in the plant community. Fertilizer is needed 
for optimum growth of grasses and legumes. Fencing 
and properly locating salt and livestock watering facilities 
promote uniform distribution of livestock grazing. 

If this unit is used for homesite development, the main 
limitation is the very slow permeability of the soil. 
Because of this limitation, onsite sewage disposal 
systems often fail or do not function properly during 
periods of high rainfall. If the unit is used for septic tank 
absorption fields, the limitation of very slow permeability 
can be overcome by increasing the size of the 
absorption fields. Shrubs and trees adapted to shallow 
soils are best suited to this unit. 

This map unit is in capability unit IVs-3 (17), irrigated 
and nonirrigated. 


124—ConejJo loam, 0 to 2 percent slopes. This very 
deep, well drained soil is on low terraces. It formed in 
alluvium derived from mixed sources. Elevation is 30 to 
80 feet. The average annual precipitation is 17 to 20 
inches, the average annual air temperature is 60 to 64 
degrees F, and the average frost-free season is 260 to 
280 days. 

Typically, the surface layer is brown loam about 7 
inches thick. The subsoil is brown loam about 23 inches 
thick. The underlying material to a depth of 60 inches or 
more is pale brown loam. 

Included in this unit are small areas of Marcum and 
Tisdale soils. Included areas make up about 25 percent 
of the total acreage. 

Permeability of this Conejo soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
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inches or more. Runoff is very slow, and the hazard of 
water erosion is slight. 

Most areas of this unit are used for irrigated orchard 
crops, mainly walnuts, peaches, almonds, pears, and kiwi 
fruit. Among the other crops grown are irrigated prunes, 
tomatoes, corn, safflower, grain sorghum, alfalfa, sugar 
beets, dry beans, and melons, and nonirrigated small 
grain. Some areas are used for homesite development. 

This unit is suited to irrigated crops. It has few 
limitations. Furrow, trickle, border, corrugation, and 
sprinkler irrigation systems are suited to this unit. The 
method used generally is governed by the crop grown. 
Excessive cultivation can result in the formation of a 
tillage pan. This pan can be broken by subsoiling when 
the soil is dry. Tilth and fertility can be improved by 
returning crop residue to the soil. 

Nonirrigated areas of this unit are suited to small grain. 
The unit has few limitations for this use. 

This unit has few limitations for homesite development. 

This map unit is in capability class | (17), irrigated, and 
capability unit Illc-1 (17), nonirrigated. 


125—Conejo loam, siltstone substratum, 0 to 2 
percent slopes. This deep, well drained soil is on low 
terraces. It formed in alluvium derived from mixed 
sources. Elevation is 30 to 80 feet. The average annual 
precipitation is 17 to 20 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free season is 260 to 280 days. 

Typically, the surface layer is grayish brown loam 
about 11 inches thick. The subsoil is pale brown loam 
about 31 inches thick over siltstone. Depth to siltstone 
ranges from 40 to 60 inches. Thickness of the siltstone 
ranges from 6 inches to many feet. 

Included in this unit are small areas of Marcum and 
Tisdale soils, a soil that is similar to this Conejo soil but 
has a surface layer less than 20 inches thick, and a soil 
that is similar to this Conejo soil but has siltstone at a 
depth of more than 60 inches. Included areas make up 
about 25 percent of the total acreage. 

Permeability of this Conejo soil is moderately slow. 
Available water capacity is moderate or high. Effective 
rooting depth is 40 to 60 inches. Runoff is very slow, and 
the hazard of water erosion is slight. 

Most areas of this unit are used for irrigated orchard 
crops, mainly peaches, pears, walnuts, and prunes. 
Among the other crops grown are irrigated corn, 
tomatoes, and melons and nonirrigated small grain. 
Some areas are used for homesite development. 

This unit is suited to irrigated crops and to nonirrigated 
wheat and barley. It is limited mainly by the depth to 
siltstone. Where a thin siltstone layer is present at a 
root-limiting depth and is underlain by more permeable 
material, excavations of adequate depth should be made 
for each planting. Furrow, trickle, border, corrugation, 
and sprinkler irrigation systems are suited to this unit. 
The method used generally is governed by the crop 
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grown. Excessive cultivation can result in the formation 
of a tillage pan. This pan can be broken by subsoiling 
when the soil is dry. Tilth and fertility can be improved by 
returning crop residue to the soil. 

If this unit is used for homesite development, the main 
limitation is the depth to siltstone. In areas where the 
layer of siltstone is thin and is underlain by more 
permeable material, septic tank absorption lines should 
be placed below the siltstone. Because of this restrictive 
layer, onsite sewage disposal systems often fail or do 
not function properly during periods of high rainfall. If the 
density of housing is moderate to high, community 
sewage systems are needed to prevent contamination of 
water supplies as a result of seepage from onsite 
sewage disposal systems. 

This map unit is in capability class | (17), irrigated, and 
capability unit Illc-1 (17), nonirrigated. 


126—Conejo-Tisdale complex, 0 to 2 percent 
slopes. This map unit is on low terraces. Elevation is 30 
to 80 feet. The average annual precipitation is 17 to 20 
inches, the average annual air temperature is 60 to 64 
degrees F, and the average frost-free season is 260 to 
280 days. 

This unit is 45 percent Conejo loam and 40 percent 
Tisdale clay loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Conejo, Gridley, 
Liveoak, and Oswald soils and a soil that is similar to the 
Conejo soil but has siltstone at a depth of more than 60 
inches. Included areas make up about 15 percent of the 
total acreage. 

The Conejo soil is deep and well drained. It formed in 
alluvium derived from mixed sources. Typically, the 
surface layer is brown loam about 11 inches thick. The 
subsoil is pale brown loam about 31 inches thick over 
siltstone. Depth to siltstone ranges from 40 to 60 inches. 
Thickness of the siltstone ranges from 6 inches to many 
feet. 

Permeability of the Conejo soil is moderately slow. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches or more. Runoff is very 
slow, and the hazard of water erosion is slight. 

The Tisdale soil is moderately deep and well drained. 
It formed in alluvium derived from mixed sources. 
Typically, the surface layer is brown clay loam about 11 
inches thick. The subsoil is pale brown and light 
yellowish brown clay loam about 20 inches thick over 
siltstone. Depth to siltstone ranges from 20 to 40 inches. 
Thickness of the siltstone ranges from 6 inches to many 
feet. In some areas the soil is loam throughout. 

Permeability of the Tisdale soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is siow, and the 
hazard of water erosion is slight. 
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Most areas of this unit are used for irrigated orchard 
crops, mainly peaches and prunes. Among the other 
crops grown are irrigated corn, tomatoes, and melons 
and nonirrigated wheat and barley. Some areas are used 
for homesite development. 

This unit is suited to irrigated crops and to nonirrigated 
wheat and barley. It is limited mainly by the depth to 
siltstone. Where a thin siltstone layer is present at a 
root-limiting depth and is underlain by more permeable 
material, excavations of adequate depth should be made 
for each planting. Furrow, trickle, border, corrugation, 
and sprinkler irrigation systems are suited to this unit. 
The method used generally is governed by the crop 
grown. Returning crop residue to the soil or regularly 
adding other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. Excessive 
cultivation can result in the formation of a tillage pan. 
This pan can be broken by subsoiling when the soil is 
dry. 

If this unit is used for homesite development, the main 
limitation is the depth to siltstone. In areas where the 
layer of siltstone is thin and is underlain by more 
permeable material, septic tank absorption lines should 
be placed below the siltstone. Because of this restrictive 
layer, onsite sewage disposal systems often fail or do 
not function properly during periods of high rainfall. If the 
density of housing is moderate to high, community 
sewage systems are needed to prevent contamination of 
water supplies as a result of seepage from onsite 
sewage disposal systems. 

This map unit is in capability unit Ills-8 (17), irrigated 
and nonirrigated. 


127—Conejo-Urban land complex, 0 to 2 percent 
slopes. This map unit is on low terraces. Elevation is 30 
to 80 feet. The average annual precipitation is 17 to 20 
inches, the average annual air temperature is 60 to 64 
degrees F, and the average frost-free season is 260 to 
280 days. 

This unit is 45 percent Conejo soil and 45 percent 
Urban land. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separarely at the scale used. 

Included in this unit are small areas of Gridley soils 
and a soil that is similar to the Conejo soil but has 
siltstone at a depth of more than 60 inches. Included 
areas make up about 10 percent of the total acreage. 

The Conejo soil is deep and well drained. It formed in 
alluvium derived from mixed sources. Typically, the 
surface layer is brown loam about 11 inches thick. The 
subsoil is pale brown loam about 31 inches thick over 
siltstone. Depth to siltstone ranges from 40 to 60 inches. 
Thickness of the siltstone ranges from 6 inches to many 
feet. 

Permeability of the Conejo soil is moderately slow. 
Available water capacity is moderate to high. Effective 
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rooting depth is 40 to 60 inches. Runoff is very slow, and 
the hazard of water erosion is slight. 

Urban land consists of areas used as sites for 
residential and commercial buildings, streets, and other 
impermeable surfaces. 

This unit is used mainly for urban development. It is 
also used for irrigated orchard and row crops. 

If this unit is used for homesite development, the main 
limitation is the depth to siltstone. In areas where the 
layer of siltstone is thin and is underlain by more 
permeable material, septic tank absorption lines should 
be placed below the siltstone. Because of this restrictive 
layer, onsite sewage disposal systems often fail or do 
not function properly during periods of high rainfall. If the 
density of housing is moderate to high, community 
sewage systems are neaded to prevent contamination of 
water supplies as a result of seepage from onsite 
sewage disposal systems. 

This unit is suited to irrigated orchard crops and row 
crops. It is limited mainly by the depth to siltstone. 
Where a thin siltstone layer is present at a root-limiting 
depth and is underlain by more permeable material, 
excavations of adequate depth should be made for each 
planting. Furrow, trickle, border, corrugation, and 
sprinkler irrigation systems are suited to this unit. The 
method used generally is governed by the crop grown. 
Returning crop residue to the soil improves fertility, 
reduces crusting, and increases the water intake rate. 
Excessive cultivation can result in the formation of a 
tillage pan. This pan can be broken by subsoiling when 
the soil is dry. 

The Conejo soil is in capability class | (17), irrigated, 
and capability unit Illc-1 (17), nonirrigated. 


128—Exeter sandy loam, 0 to 2 percent slopes. 
This moderately deep, well drained soil is on terraces. It 
formed in alluvium derived from mixed sources, but 
dominantly from granite. Elevation is 30 to 60 feet. The 
average annual precipitation is 17 to 20 inches, the 
average annual air temperature is 60 to 64 degrees F, 
and the average frost-free period is 260 to 280 days. 

Typically, the surface layer is pink sandy loam about 9 
inches thick. The upper 6 inches of the subsoil is reddish 
yellow sandy clay loam, and the lower 15 inches is 
strong brown and brown sandy clay loam. The next layer 
is a strongly cemented hardpan 20 inches thick. The 
underlying material to a depth of 60 inches or more is 
weakly cemented sandy loam. In some areas the surface 
layer is 5 to 30 inches thick as a result of leveling. Depth 
to the hardpan ranges from 20 to 40 inches. 

Included in this unit are small areas of Cometa, Galt, 
and San Joaquin soils and a soil that is similar to this 
Exeter soil but has a hardpan at a depth of less than 20 
inches. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Exeter soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
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depth is 20 to 40 inches. Runoff is stow, and the hazard 
of water erosion is slight. 

Most areas of this unit are used for irrigated rice. A 
few areas are used for irrigated pasture, nonirrigated 
pasture, and homesites. 

This unit is suited to irrigated rice. It has few 
limitations. Tilth and fertility can be improved by returning 
crop residue to the soil. 

if this unit is used for irrigated pasture, the main 
limitation is the depth to the hardpan. Only plants that 
have a shallow rooting depth should be planted. 
Irrigation water needs to be applied carefully to prevent 
the buildup of a perched water table. Proper stocking 
rates, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Periodic mowing and 
clipping help to maintain uniform growth, discourage 
selective grazing, and reduce clumpy growth. Fertilizer is 
needed to ensure optimum growth of grasses and 
legumes. 

If this unit is used for nonirrigated pasture, the main 
concern is a limited period when adequate green feed is 
available. Grazing should be delayed until the soil is firm 
and the more desirable forage plants have achieved 
sufficient growth to withstand grazing pressure. 
Continuous, intensive, year-round grazing results in a 
deteriorated plant community that has low value for use 
as forage. Grazing when the soil is moist results in 
compaction of the surface layer, poor tilth, and excessive 
runoff. Seeding is a suitable practice if desirable species 
are absent in the plant community. Fertilizer is needed 
for optimum growth of grasses and legumes. Fencing 
and properly locating salt and livestock watering facilities 
promote uniform distribution of livestock grazing. 

If this unit is used for homesite development, the main 
limitation is the shallow depth to the hardpan. Excavation 
for building sites is limited by the hardpan. Because of 
this restrictive layer, onsite sewage disposal systems 
often fail or do not function properly during periods of 
high rainfall. if the soil in this unit is used for septic tank 
absorption fields, the limitation of shallow depth to the 
hardpan can be overcome by increasing the size of the 
absorption field. Shrubs and trees adapted to shallow 
soils are best suited to this unit. 

This map unit is in capability unit IIls-8 (17), irrigated 
and nonirrigated. 


129—Galt clay, 0 to 2 percent slopes. This 
moderately deep, moderately well drained soil is on 
basin rims. It formed in alluvium derived from mixed 
sources. Elevation is 10 to 40 feet. The average annual 
precipitation is 14 to 17 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free period is 260 to 280 days. 

Typically, the surface layer is grayish brown clay about 
10 inches thick. The next 11 inches is brown clay. The 
next layer is a strongly cemented hardpan 21 inches 
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thick. The underlying material to a depth of 60 inches or 
more is pale yellow loam. Depth to the hardpan ranges 
from 20 to 40 inches. 

Included in this unit are small areas of Capay, Clear 
Lake, and Jacktone soils. Included areas make up about 
15 percent of the total acreage. 

Permeability of this Galt soil is slow. Available water 
capacity is low to moderate. Effective rooting depth is 20 
to 40 inches. Runoff is very slow, and the hazard of 
water erosion is slight. This soil is protected by levees; 
therefore, it is subject to only rare periods of flooding. 

Most areas of this unit are used for irrigated rice. A 
few areas are used for sugar beets and grain sorghum. 

If this unit is used for irrigated crops, the main 
limitation is the slow permeability of the soil. Furrow, 
border, corrugation, and sprinkler irrigation systems are 
suited to this unit. The method used generally is 
governed by the crop grown. Because of the slow 
permeability of the soil, water should be applied so that it 
does not stand on the surface and damage the crops. 
This practice, however, is not applicable if the soil is 
used for rice production. Tilth and fertility can be 
improved by returning crop residue to the soil. 

This map unit is in capability unit Ills-5 (17) irrigated 
and nonirrigated. 


130—Galt clay, frequently flooded, 0 to 2 percent 
slopes. This moderately deep, moderately well drained 
soil is on basin rims. It formed in alluvium derived from 
mixed sources. Elevation is 10 to 40 feet. The average 
annual precipitation is 14 to 17 inches, the average 
annual air temperature is 60 to 64 degrees F, and the 
average frost-free period is 260 to 280 days. 

Typically, the surface layer is grayish brown clay about 
10 inches thick. The next 11 inches is brown clay over a 
strongly cemented hardpan about 21 inches thick. The 
underlying material to a depth of 60 inches or more is 
pale yellow loam. Depth to the hardpan ranges from 20 
to 40 inches. 

Included in this unit are small areas of Capay, Clear 
Lake, and Jacktone soils. Included areas make up about 
15 percent of the total acreage. 

Permeability of this Galt soil is slow. Available water 
capacity is low to moderate. Effective rooting depth is 20 
to 40 inches. Runoff is very slow, and the hazard of 
water erosion is slight. This soil is subject to frequent, 
brief to long periods of flooding in December through 
April. 

Most areas of this unit are used for irrigated rice. A 
few areas are used for sugar beets and grain sorghum. 

If this unit is used for irrigated crops, the main 
limitation is the slow permeability of the soil. Furrow, 
border, corrugation, and sprinkler irrigation systems are 
suited to this unit. The method used generally is 
governed by the crop grown. Because of the slow 
permeability of the soil, water should be applied so that it 
does not stand on the surface and damage the crops. 
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This practice, however, is not applicable if the soil is 
used for rice production. Tilth and fertility can be 
improved by returning crop residue to the soil. 

This map unit is in capability unit |Vw-5 (17), irrigated 
and nonirrigated. 


131—Garretson Variant loam, 0 to 2 percent 
slopes. This very deep, well drained soil is on flood 
plains. It formed in alluvium derived from mixed sources. 
Elevation is 20 to 80 feet. The average annual 
precipitation is 17 to 20 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free season is 260 to 280 days. 

Typically, the surface layer is light brownish gray loam 
about 15 inches thick. The underlying material to a depth 
of 60 inches or more is very pale brown loam. 

Included in this unit are small areas of Conejo, 
Liveoak, and Tisdale soils. Included areas make up 
about 10 percent of the total acreage. 

Permeability of this Garretson Variant soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is very slow, and the hazard 
of water erosion is slight. 

Most areas of this unit are used for irrigated orchard 
crops, mainly peaches, walnuts, and prunes. Among the 
other crops grown are irrigated tomatoes, corn, and dry 
beans. Some areas are used for nonirrigated barley. 

This unit is suited to irrigated crops and nonirrigated 
barley. It has few limitations. Orchard crops are 
susceptible to lime-induced iron chlorosis. Other 
nutrients such as phosphorus and zinc may also be 
unavailable. Overcoming this deficiency requires 
application of fertilizer in a form that will remain available 
to the plant. Furrow, trickle, border, corrugation, and 
sprinkler irrigation systems are suited to this unit. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Excessive 
cultivation can result in the formation of a tillage pan. 
This pan can be broken by subsoiling when the soil is 
dry. 

This unit is in capability class | (17), irrigated, and 
capability unit Illc-1 (17), nonirrigated. 


132—Gridley clay loam, 0 to 1 percent slopes. This 
moderately deep, moderately well drained soil is on 
terraces and basin rims. It formed in alluvium derived 
from mixed sources. Elevation is 20 to 80 feet. The 
average annual precipitation is 17 to 20 inches, the 
average annual air temperature is 60 to 64 degrees F, 
and the average frost-free season is 260 to 280 days. 

Typically, the surface layer is brown clay loam about 
19 inches thick. The subsoil is brown and yellowish 
brown clay about 18 inches thick. Siltstone is at a depth 
of 37 inches. Depth to siltstone ranges from 20 to 40 
inches. Thickness of the siltstone ranges from 6 inches 
to many feet. 
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included in this unit are small areas of Capay, Conejo, 
Liveoak, Marcum, Oswaid, and Tisdale soils. Included 
areas make up about 20 percent of the total acreage. 

Permeability of this Gridley soil is slow. Available water 
capacity is low to moderate. Effective rooting depth is 20 
to 40 inches. Runoff is very slow, and the hazard of 
water erosion is slight. The shrink-swell potential is high. 

Most areas of this unit are used for irrigated crops, 
mainly rice, prunes, and peaches. Among the other 
crops grown are irrigated tomatoes, corn, and melons 
and nonirrigated wheat and barley. Some areas are used 
for homesite development. 

This unit is suited to irrigated crops and nonirrigated 
wheat and barley. It is limited mainly by the depth to 
siltstone and the slow permeability of the soil. Because 
of the restricted rooting depth, trees are subject to 
windthrow when the soil is wet. Where a thin siltstone 
layer is present at a root-limiting depth and is underlain 
by more permeable material, excavations of adequate 
depth should be made for each planting. Furrow, border, 
corrugation, and sprinkler irrigation systems are suited to 
this unit. The method used is generally governed by the 
crop grown. Because of the slow permeability of the soil 
in this unit, water should be applied so that it does not 
stand on the surface and damage the crops. This 
practice, however, is not applicable if the soil is used for 
rice production. Returning crop residue to the soil or 
regularly adding other organic matter improves fertility, 
reduces crusting, and increases the water intake rate. 
Excessive cultivation can result in the formation of a 
tillage pan. This pan can be broken by subsoiling when 
the soil is dry. This unit is suited to orchard crops that 
are adapted to a fine textured subsoil. 

If this unit is used for homesite development, the main 
limitations are the slow permeability of the soil, depth to 
siltstone, high shrink-swell potential, and low soil 
strength. If the soil is used for septic tank absorption 
fields, the limitation of slow permeability can be 
overcome by increasing the size of the absorption field. 
Use of sandy backfill for the trench and long absorption 
lines helps to compensate for the slow permeability. In 
areas where the layer of siltstone is thin and is underlain 
by more permeable material, septic tank absorption lines 
should be placed below the siltstone. Because of this 
restrictive layer, onsite sewage disposal systems often 
fail or do not function properly during periods of high 
rainfall. If the density of housing is moderate to high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage 
from onsite sewage disposal systems. If buildings are 
constructed on this unit, properly designing foundations 
and footings and diverting runoff away from buildings 
help to prevent structural damage because of shrinking 
and swelling. Buildings and roads should be designed to 
offset the limited ability of the soil in this unit to support 
a load. 
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This map unit is in capability unit IIls-3 (17), irrigated 
and nonirrigated. 


133—Holillipah loamy sand, 0 to 2 percent slopes. 
This very deep, somewhat excessively drained soil is on 
flood plains. It formed in alluvium derived from mixed 
sources. Elevation is 20 to 80 feet. The average annual 
precipitation is 17 to 20 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free season is 260 to 280 days. 

Typically, the surface layer is pale brown loamy sand 
about 8 inches thick. The underlying material to a depth 
of 60 inches or more is stratified, light gray loamy sand, 
pale brown loamy fine sand, and white sand. 

Included in this unit are small areas of Columbia and 
Shanghai silt loam. Also included in old stream channels 
are small areas of soils that are similar to this Holillipah 
soil but are gravelly or cobbly throughout. Included areas 
make up about 20 percent of the total acreage. 

Permeability of this Holillipah soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is very slow, and the hazard of 
water erosion is slight. This soil is protected by levees; 
therefore, it is subject to only rare periods of flooding. 

Most areas of this unit are used for irrigated orchard 
crops, mainly walnuts, peaches, and prunes. Among the 
other crops grown are irrigated corn, tomatoes, and dry 
beans. Some areas are used for irrigated alfalfa. 

This unit is suited to irrigated crops. It is limited mainly 
by rapid permeability and low available water capacity. 
Because the water intake rate is rapid, sprinkler irrigation 
is best suited to this unit. Because the soil in this unit is 
droughty, applications of irrigation water should be light 
and frequent. If furrow irrigation is used, water should be 
applied at frequent intervals and runs should be short. 
To avoid overirrigating and leaching of plant nutrients, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. Fertilizer applications should be regulated to 
prevent contamination of ground water. Leaving crop 
residue on or near the surface helps to conserve 
moisture, maintain tilth, and control erosion. 

This map unit is in capability units Ills-4 (17), irrigated, 
and IVs-4 (17), nonirrigated. 


134—Holillipah loamy sand, channeled, 0 to 2 
percent slopes. This very deep, somewhat excessively 
drained soil is on flood plains. It formed in alluvium 
derived from mixed sources. Areas of this unit are cut by 
channels and have higher depositional bars, which were 
made during flooding. The native vegetation is mainly 
trees with a dense brush understory. Elevation is 20 to 
80 feet. The average annual precipitation is 17 to 20 
inches, the average annual air temperature is 60 to 64 
degrees F, and the average frost-free season is 260 to 
280 days. 
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Typically, the surface layer is pale brown loamy sand 
about 8 inches thick. The underlying material to a depth 
of 60 inches or more is stratified, white sand, light 
yellowish brown ioamy sand, brown fine sandy loam, and 
pale brown loamy fine sand. 

Included in this unit are small areas of Columbia and 
Shanghai fine sandy loam and small areas of stratified 
sand and gravel bars in river channels. Included areas 
make up about 20 percent of the total acreage. 

Permeability of this Holillipah soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is very slow, and the hazard of 
water erosion is severe. This soil is subject to frequent, 
long periods of flooding in December through April. 

This unit is used for wildlife habitat. 

This unit is suited to wildlife habitat. {t has few 
limitations. The many different kinds of vegetation on this 
unit support a variety of wildlife such as raptors, shore 
birds, waterfowl, upland game birds, and fur-bearing 
mammals. Management consists primarily of protecting 
existing vegetation, especially in areas adjacent to rivers. 

Channeling and deposition are common along 
streambanks. Maintaining areas of trees and brush 
adjacent to rivers is important for streambank 
stabilization and erosion control. 

This map unit is in capability unit I\Vw-4 (17), 
nonirrigated. 


135—Holillipah loamy sand, frequently flooded, 0 
to 2 percent slopes. This very deep, somewhat 
excessively drained soil is on flood plains. It formed in 
alluvium derived from mixed sources. The native 
vegetation is trees with a dense brush understory. 
Elevation is 20 to 80 feet. The average annual 
precipitation is 17 to 20 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free season is 260 to 280 days. 

Typically, the surface layer is pale brown loamy sand 
about 8 inches thick. The underlying material to a depth 
of 60 inches or more is stratified, white sand, light 
yellowish brown loamy sand, brown fine sandy loam, and 
pale brown loamy fine sand. 

Included in this unit are small areas of Columbia and 
Shanghai silt loams and small areas of sand and gravel 
bars in river channels. Included areas make up about 20 
percent of the total acreage. 

Permeability of this Holillipah soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is very slow, and the hazard of 
water erosion is severe. This soil is subject to frequent, 
long periods of flooding in December through April. 

Most areas of this unit are used for irrigated orchard 
crops, mainly walnuts. Among the other crops grown are 
prunes, corn, dry beans, safflower, and grain sorghum. 
Some areas are used for wildlife habitat. 

This unit is suited to irrigated orchards. It is limited 
mainly by the rapid permeability, low available water 
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capacity, and hazard of flooding. Because the water 
intake rate is rapid, sprinkler irrigation is suited to this 
unit. Because the soil in this unit is droughty, applications 
of irrigation water should be light and frequent. If furrow 
irrigation is used, water should be applied at frequent 
intervals and runs should be short. To avoid 
overirrigating and leaching of plant nutrients, applications 
of irrigation water should be adjusted to the available 
water capacity, the water intake rate, and the crop 
needs. Fertilizer applications should be regulated to 
prevent contamination of ground water. Maintaining 
areas of trees and brush adjacent to rivers is important 
for streambank stabilization and erosion control. 
Maintaining a cover crop in orchards helps to control 
erosion during periods of flooding and helps to conserve 
moisture and maintain tilth. 

This unit is suited to wildlife habitat. It has few 
limitations. The many different kinds of vegetation on this 
unit support a variety of wildlife such as raptors, shore 
birds, waterfowl, upland game birds, and fur-bearing 
mammals. Management consists primarily of protecting 
existing vegetation, especially in areas adjacent to rivers. 

This map unit is in capability unit |\Vw-4 (17), irrigated 
and nonirrigated. 


136—Holillipah sandy loam, 0 to 2 percent slopes. 
This very deep, somewhat excessively drained soil is on 
flood plains. It formed in alluvium derived from mixed 
sources. Elevation is 20 to 80 feet. The average annual 
precipitation is 17 to 20 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free period is 260 to 280 days. 

Typically, the surface layer is pale brown sandy loam 
about 15 inches thick. The underlying material to a depth 
of 60 inches or more is stratified, light yellowish brown 
loamy sand, very pale brown silt loam, and white sand. 

Included in this unit are small areas of Columbia and 
Shanghai soils. Included areas make up about 20 
percent of the total acreage. 

Permeability of this Holillipah soil is moderately rapid. 
Available water capacity is low to moderate. Effective 
rooting depth is 60 inches or more. Runoff is very slow, 
and the hazard of water erosion is slight. This soil is 
protected by levees; therefore, it is subject to only rare 
periods of flooding. 

Most areas of this unit are used for irrigated orchard 
crops, mainly wainuts and peaches. Among the other 
crops grown are corn, alfalfa, tomatoes, and dry beans. 
Some areas are used for nonirrigated wheat and barley. 

This unit is suited to irrigated crops. It has few 
limitations. Furrow, border, corrugation, and sprinkler 
irrigation systems are suited to this unit. The method 
used generally is governed by the crop grown. If furrow 
irrigation is used, water should be applied at frequent 
intervals and runs should be short. To avoid 
overirrigating and leaching of plant nutrients, applications 
of irrigation water should be adjusted to the available 


Soil Survey 


water capacity, the water intake rate, and the crop 
needs. Fertilizer applications should be regulated to 
prevent contamination of ground water. Leaving crop 
residue on or near the surface helps to conserve 
moisture, maintain tilth, and control erosion. 

If this unit is used for nonirrigated wheat and barley, 
the main limitation is the available water capacity. 

This map unit is in capability units Ils-1 (17), irrigated, 
and Ilis-1 (17) nonirrigated. 


137—Jacktone clay, 0 to 2 percent slopes. This 
moderately deep soil is in basins and on basin rims. 
Under natural conditions this soil is somewhat poorly 
drained; however, drainage has been improved by the 
use of open ditches and flood control structures. The soil 
formed in alluvium derived from mixed sources. Elevation 
is 10 to 40 feet. The average annual precipitation is 14 
to 17 inches, the average annual air temperature is 60 to 
64 degrees F, and the average frost-free period is 260 to 
280 days. 

Typically, the surface layer is dark gray clay about 25 
inches thick. The next 3 inches is dark gray clay, and the 
next 7 inches is dark grayish brown clay loam. The next 
layer is a strongly cemented hardpan 4 inches thick. The 
underlying material to a depth of 60 inches or more is 
pale brown, weakly cemented loam. Depth to the 
hardpan ranges from 20 to 40 inches. 

Included in this unit are small areas of Capay, Clear 
Lake, and Galt soils. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Jacktone soil is slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. Runoff is very slow, and the 
hazard of water erosion is slight. A perched water table 
is at a depth of 18 to 36 inches in December through 
April. This soil is protected by levees; therefore, it is 
subject to only rare periods of flooding. 

Most areas of this unit are used for irrigated rice. A 
few areas are used for sugar beets, tomatoes, corn, and 
grain sorghum. 

If this unit is used for irrigated crops, the main 
limitation is the slow permeability of the soil. Furrow, 
border, corrugation, and sprinkler irrigation systems are 
suited to this unit. The method used generally is 
governed by the crop grown. Because of the slow 
permeability of the soil in this unit, water should be 
applied so that it does not stand on the surface and 
damage the crops. This practice, however, is not 
applicable if the soil is used for rice production. Tilth and 
fertility can be improved by returning crop residue to the 
soil. 

This map unit is in capability unit Illw-5 (17), irrigated 
and nonirrigated. 


138—Liveoak sandy clay loam, 0 to 1 percent 
slopes. This very deep, well drained soil is on low 
terraces. It formed in alluvium derived from mixed 
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sources. Elevation is 20 to 80 feet. The average annual 
precipitation is 17 to 20 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free period is 260 to 280 days. 

Typically, the surface layer is yellowish brown sandy 
clay loam about 13 inches thick. The subsoil is brown 
sandy clay loam about 40 inches thick. The underlying 
material to a depth of 60 inches or more is brown sandy 
loam. In some areas the surface layer is sandy loam or 
loam. 

Included in this unit are small areas of Conejo, Gridley, 
and Tisdale soils. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Liveoak soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is very slow, and the hazard of 
water erosion is slight. 

Most areas of this unit are used for irrigated orchard 
crops, mainly peaches and walnuts. Among the other 
crops grown are kiwi fruit, prunes, and almonds. 

This unit is suited to irrigated crops. It has few 
limitations. Furrow, trickle, border, corrugation, and 
sprinkler irrigation systems are suited to this unit. The 
method used generally is governed by the crop grown. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Excessive 
cultivation can result in the formation of a tillage pan. 
This pan can be broken by subsoiling when the soil is 
dry. 

This map unit is in capability class | (17), irrigated, and 
capability unit Illc-1 (17), nonirrigated. 


139—Liveoak Variant-Galt Variant complex, 
frequently flooded, 0 to 2 percent slopes. This map 
unit is on flood plains. Areas of this unit are cut by 
channels of abandoned streams and are marked by 
higher depositional bars made during flooding. The 
native vegetation is mainly annual grasses and tules. 
Elevation is 20 to 50 feet. The average annual 
precipitation is 14 to 17 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free period is 260 to 280 days. 

This unit is 45 percent Liveoak Variant loam and 40 
percent Galt Variant clay loam. The Liveoak Variant soil 
iS On Convex depositional mounds, and the Galt Variant 
soil is in concave channels and on inner mounds. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Inctuded in this unit are small areas of Columbia loam. 
Also included are small areas of soils that are similar to 
the Galt Variant soil but have a hardpan at a depth of 
less than 20 inches. Included areas make up about 15 
percent of the total acreage. 

The Liveoak Variant soil is deep and moderately well 
drained. It formed in alluvium derived from mixed 
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sources. Typically, the surface layer is light brownish 
gray loam about 6 inches thick. The subsoil is pale 
brown loam about 48 inches thick. The next layer is a 
brown hardpan about 9 inches thick. The underlying 
material at a depth of 63 inches or more is pale brown 
very fine sandy loam. Depth to the hardpan ranges from 
40 to 60 inches. In some areas the surface layer, where 
present, is less than 6 inches thick as a result of 
leveling. 

Permeability of the Liveoak Variant soil is moderate. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is slow, and the 
hazard of water erosion is slight. A seasonal high water 
table is at a depth of 48 to 60 inches in December 
through April. This soil is subject to frequent, long 
periods of flooding in December through April. 

The Galt Variant soil is moderately deep and 
somewhat poorly drained. It formed in alluvium derived 
from mixed sources. Typically, the surface layer is tight 
brownish gray and pale brown clay loam about 13 inches 
thick. The subsoil is light yellowish brown and very pale 
brown clay loam about 8 inches thick. The next layer is a 
white, strongly cemented hardpan 1 inch thick. The next 
layer is very pale brown loam 3 inches thick. Below this 
is a white, strongly cemented hardpan 1 inch thick. 
Siltstone is at a depth of 26 inches. Depth to the 
hardpan ranges from 20 to 40 inches. In some areas the 
surface layer is clay, and in some areas the surface layer 
is 20 to 30 inches thick as a result of leveling. 

Permeability of the Galt Variant soil is moderately 
slow. Available water capacity is low to moderate. 
Effective rooting depth is 24 to 48 inches. Runoff is very 
slow, and the hazard of water erosion is slight. A 
perched water table is at a depth of 24 to 48 inches in 
December through April. This soil is subject to frequent, 
long periods of flooding in December through April. 

Most areas of this unit are used for irrigated rice. 
Some areas are used for wildlife habitat. 

This unit is suited to irrigated rice. It is limited mainly 
by wetness because of flooding. Field ditches and pipe 
drops or other outlets are needed to remove excess 
water from the surface. Tilth and fertility can be 
improved by returning crop residue to the soil. 

This unit is suited to wildlife habitat. It has few 
limitations. Where waterfowl are nesting, it is important 
to provide and maintain a stable water level in spring. If 
fields are shaped for ponds, at least one natural mound 
30 feet in diameter should be left per 2 acres of pond 
area. Mounds that are at least 2 feet above the normal 
water level provide dry nesting areas for waterfowl in 
ponds. Water depth and inundation period should be 
managed to encourage the growth of desirable natural 
vegetation. Excessive growth of undesirable vegetation 
such as cattail and tules can also be effectively 
controlled by periodic burning and disking. 

This map unit is in capability unit IVw-2 (17), irrigated 
and nonirrigated. 
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140—Marcum clay loam, 0 to 2 percent slopes. This 
very deep, moderately well drained soil is on basin rims. 
It formed in alluvium derived from mixed sources. 
Elevation is 20 to 80 feet. The average annual 
precipitation is 16 to 20 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free period is 260 to 280 days. 

Typically, the surface layer is grayish brown clay loam 
about 9 inches thick. The upper 26 inches of the subsoil 
is brown clay, and the lower part to a depth of 60 inches 
or more is light yellowish brown clay loam. 

Included in this unit are small areas of Capay silty clay 
and Galt and Tisdale soils. Included areas make up 
about 20 percent of the total acreage. 

Permeability of this Marcum soil is slow. Available 
water capacity is high to very high. Effective rooting 
depth is 60 inches or more. Runoff is very slow, and the 
hazard of water erosion is slight. This soil is protected by 
levees; therefore, it is subject to only rare periods of 
flooding. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Among the other crops grown are irrigated 
walnuts, peaches, prunes, tomatoes, and corn and 
nonirrigated wheat and barley. Some areas are used for 
irrigated pasture. 

This unit is suited to irrigated crops. It is limited mainly 
by the slow permeability of the soil. Furrow, border, 
corrugation, and sprinkler irrigation systems are suited to 
this unit. The method used generally is governed by the 
crop grown. Because of the slow permeability of the soil 
in this unit, water should be applied so that it does not 
stand on the surface and damage the crops. This 
practice, however, is not applicable if the soil is used for 
rice production. Tilth and fertility can be improved by 
returning crop residue to the soil. 

If this unit is used for nonirrigated crops, the main 
limitation is the slow permeability of the soil. Because of 
the slow permeability and wetness that results from 
winter rains, small grain should be planted in raised 
beds. 

If this unit is used for irrigated pasture, the main 
limitation is the slow permeability of the soil. Because of 
the slow permeability, the length of runs should be 
adjusted to permit adequate infiltration of water. Proper 
stocking rates, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. Periodic 
mowing and clipping help to maintain uniform growth, 
discourage selective grazing, and reduce clumpy growth. 
Fertilizer is needed to ensure optimum growth of grasses 
and legumes. 

This map unit is in capability units Ils-3 (17), irrigated, 
and Ills-3 (17) nonirrigated. 


141—Marcum clay loam, siltstone substratum, 0 to 
1 percent slopes. This deep, moderately well drained 
soil is on low terraces and basin rims. It formed in 
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alluvium derived from mixed sources. Elevation is 20 to 
80 feet. The average annual precipitation is 17 to 20 
inches, the average annual air temperature is 60 to 64 
degrees F, and the average frost-free season is 260 to 
280 days. 

Typically, the surface layer is brown clay loam about 
146 inches thick. The upper 12 inches of the subsoil is 
dark yellowish brown clay loam, and the lower 12 inches 
is strong brown clay. The underlying material is light 
yellowish brown clay loam about 3 inches thick over 
siltstone. Depth to siltstone ranges from 40 to 60 inches. 
Thickness of the siltstone ranges from 6 inches to many 
feet. 

Included in this unit are small areas of Conejo, Gridley, 
Oswald, and Tisdale soils. Included areas make up about 
25 percent of the total acreage. 

Permeability of this Marcum soil is slow. Available 
water capacity is moderate to very high. Effective rooting 
depth is 40 to 60 inches. Runoff is very slow, and the 
hazard of water erosion is slight. The shrink-swell 
potential is high. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Among the other crops grown are irrigated 
tomatoes, corn, peaches, prunes, grain sorghum, 
safflower, and dry beans and nonirrigated wheat and 
barley (fig. 2). Some areas are used for homesite 
development. 

This unit is suited to irrigated crops and nonirrigated 
wheat and barley. It is suited to fruit and nuts that are 
adapted to a fine textured subsoil. The unit is limited 
mainly by the slow permeability of the soil and depth to 
siltstone. Furrow, border, corrugation, and sprinkler 
irrigation systems are suited to this unit. The method 
used generally is governed by the crop grown. Because 
of the slow permeability of the soil in this unit, water 
should be applied so that it does not stand on the 
surtace and damage the crops. This practice, however, 
is not applicable if the soil is used for rice production. 
Where a thin siltstone layer is present at a root-limiting 
depth and is underlain by more permeable material, 
excavations of adequate depth should be made for each 
planting. Returning crop residue to the soil or regularly 
adding other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. Excessive 
cultivation can result in the formation of a tillage pan. 
This pan can be broken by subsoiling when the soil is 
dry. 
If this unit is used for homesite development, the main 
limitations are the slow permeability of the soil, depth to 
siltstone, high shrink-swell potential, and low soil 
strength. If the soil is used for septic tank absorption 
fields, the limitation of slow permeability can be 
overcome by increasing the size of the absorption field. 
Use of sandy backfill for the trench and long absorption 
lines helps to compensate for the slow permeability. In 
areas where the layer of siltstone is thin and is underlain 
by more permeable material, septic tank absorption lines 
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Figure 2.—Young peach orchard In an area of Marcum clay loam, siltstone substratum, 0 to 1 percent slopes. 


should be piaced below the siltstone. Because of this 
restrictive layer, onsite sewage disposal systems often 
fail or do not function properly during periods of high 
rainfall. If the density of housing is moderate to high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage 
from onsite sewage disposal systems. If buildings are 
constructed on this unit, properly designing foundations 
and footings and diverting runoff away from buildings 
help to prevent structural damage because of shrinking 
and swelling. Buildings and roads should be designed to 
offset the limited ability of the soil in this unit to support 
a load. 

This map unit is in capability units IIs-3 (17), irrigated, 
and Ills-3 (17), nonirrigated. 


142—Marcum clay loam, occasionally flooded, 0 to 
2 percent slopes. This very deep, moderately well 


drained soil is on basin rims. It formed in alluvium 
derived from mixed sources. Elevation is 20 to 80 feet. 
The average annual precipitation is 16 to 20 inches, the 
average annual air temperature is 60 to 64 degrees F, 
and the average frost-free period is 260 to 280 days. 

Typically, the surface layer is grayish brown clay loam 
about 9 inches thick. The upper 26 inches of the subsoil 
is brown clay, and the lower part to a depth of 60 inches 
or more is light yellowish brown clay loam. 

Included in this unit are small areas of Capay silty clay 
and Galt and Tisdale soils. Included areas make up 
about 20 percent of the total acreage. 

Permeability of this Marcum soil is slow. Available 
water capacity is high to very high. Effective rooting 
depth is 60 inches or more. Runoff is very slow, and the 
hazard of water erosion is slight. This soil is subject to 
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occasional, brief periods of flooding in December 
through April. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Some areas are used for corn and pasture. 

This unit is suited to irrigated crops. It is limited mainly 
by the slow permeability of the soil and wetness because 
of flooding. Furrow, border, corrugation, and sprinkler 
irrigation systems are suited to this unit. The method 
used generally is governed by the crop grown. Because 
of the slow permeability of the soil in this unit, water 
should be applied so that it does not stand on the 
surface and damage the crops. This practice, however, 
is not applicable if the soil is used for rice production. 
Field ditches and pipe drops or vegetated outlets are 
needed to remove excess water. Tilth and fertility can be 
improved by returning crop residue to the soil. 

If this unit is used for irrigated pasture, the main 
limitation is the slow permeability of the soil and the 
hazard of flooding. Wetness limits the choice of plants 
and the period of cutting or grazing and increases the 
risk of winterkill. Because of the slow permeability of the 
soil in this unit, the length of runs should be adjusted to 
permit adequate infiltration of water. Proper stocking 
rates, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Periodic mowing and 
clipping help to maintain uniform growth, discourage 
selective grazing, and reduce clumpy growth. Fertilizer is 
needed to ensure optimum growth of grasses and 
legumes. 

This map unit is in capability units llw-2 (17), irrigated, 
and Iliw-2 (17), nonirrigated. 


443—Marcum-Gridley clay loams, 0 to 1 percent 
slopes. This map unit is on terraces and basin rims. 
Elevation is 20 to 80 feet. The average annual 
precipitation is 17 to 20 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free season is 260 to 280 days. 

This unit is 45 percent Marcum clay loam and 40 
percent Gridley clay loam. The components of this map 
unit are so intricately intermingled that it was not 
practical to map them separarely at the scale used. 

included in this unit are small areas of Capay, Conejo, 
Liveoak, Oswald, and Tisdale soils. Included areas make 
up about 15 percent of the total acreage. 

The Marcum soil is deep and moderately well drained. 
It formed in alluvium derived from mixed sources. 
Typically, the surface layer is brown clay loam about 16 
inches thick. The upper 12 inches of the subsoil is dark 
yellowish brown clay loam, and the lower 12 inches is 
strong brown clay. The underlying material is light 
yellowish brown clay loam 3 inches thick over siltstone. 
Depth to siltstone ranges from 40 to 60 inches. 
Thickness of the siltstone ranges from 6 inches to many 
feet. 
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Permeability of the Marcum soil is slow. Available 
water capacity is moderate to very high. Effective rooting 
depth is 40 to 60 inches. Runoff is very slow, and the 
hazard of water erosion is slight. The shrink-swell 
potential is high. 

The Gridley soil is moderately deep and moderately 
well drained. It formed in alluvium derived from mixed 
sources. Typically, the surface layer is brown clay loam 
about 19 inches thick. The subsoil is brown and 
yellowish brown clay about 18 inches thick over 
siltstone. Depth to siltstone ranges from 20 to 40 inches. 
Thickness of the siltstone ranges from 6 inches to many 
feet. 

Permeability of the Gridley soil is slow. Available water 
capacity is low to moderate. Effective rooting depth is 20 
to 40 inches. Runoff is very slow, and the hazard of 
water erosion is slight. The shrink-swell potential is high. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Among the other crops grown are irrigated 
peaches, prunes, corn, tomatoes, grain sorghum, and 
safflower and nonirrigated wheat and barley. Some areas 
are used for homesite development. 

This unit is suited to irrigated crops and nonirrigated 
wheat and barley. It is suited to orchard crops that are 
adapted to a fine textured subsoil. This unit is limited 
mainly by the slow permeability of the soils. Furrow, 
border, corrugation, and sprinkler irrigation systems are 
suited to this unit. The method used generally is 
governed by the crop grown. Because of the slow 
permeability of the soils, water should be applied so that 
it does not stand on the surface and damage the crops. 
This practice, however, is not applicable if the soils are 
used for rice production. Where a thin siltstone tayer is 
present at a root-limiting depth and is underlain by more 
permeable material, excavations of adequate depth 
should be made for each planting. Returning crop 
residue to the soil or regularly adding other organic 
matter improves fertility, reduces crusting, and increases 
the water intake rate. Excessive cultivation can result in 
the formation of a tillage pan. This pan can be broken by 
subsoiling when the soil is dry. 

If this unit is used for homesite development, the main 
limitations are the slow permeability of the soils, depth to 
siltstone, high shrink-swell potential, and low soil 
strength. If the soils in this unit are used for septic tank 
absorption fields, the limitation of slow permeability can 
be overcome by increasing the size of the absorption 
field. Use of sandy backfill for the trench and long 
absorption lines helps to compensate for the slow 
permeability. In areas where the layer of siltstone is thin 
and is underlain by more permeable material, septic tank 
absorption lines should be placed below the siltstone. 
Because of this restrictive layer, onsite sewage disposal 
systems often fail or do not function properly during 
periods of high rainfall. If the density of housing is 
moderate to high, community sewage systems are 
needed to prevent contamination of water supplies as a 
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result of seepage from onsite sewage disposal systems. 
If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from buildings help to prevent structural damage 
because of shrinking and swelling. Buildings and roads 
should be designed to offset the limited ability of the 
soils in this unit to support a load. 

This map unit is in capability unit IIls-3 (17), irrigated 
and nonirrigated. 


144—Nueva loam, 0 to 1 percent slopes. This very 
deep, somewhat poorly drained soil is on flood plains. It 
formed in alluvium derived from mixed sources. Elevation 
is 20 to 50 feet. The average annual precipitation is 14 
to 17 inches, the average annual air temperature is 60 to 
64 degrees F, and the average frost-free period is 260 to 
280 days. 

Typicaily, the surface layer is brown loam about 17 
inches thick. The upper 25 inches of the underlying 
material is pale brown, stratified loam and silt loam, and 
the lower part to a depth of 60 inches or more is dark 
grayish brown clay loam. A dark grayish brown clay loam 
is not present in some areas. 

Included in this unit are small areas of Columbia and 
Shanghai soils. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Nueva soil is moderate to a depth 
of 42 inches and moderately slow below this depth. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. A seasonal high water table is at a 
depth of 48 to 60 inches in December through April. 
Runoff is very slow, and the hazard of water erosion is 
slight. This soil is protected by levees; therefore, it is 
subject to only rare periods of flooding. 

Most areas of this unit are used for irrigated crops, 
mainly walnuts. Among the other crops grown are 
peaches, prunes, rice, tomatoes, corn, sugar beets, dry 
beans, safflower, and grain sorghum. Some areas are 
used for nonirrigated wheat and barley and for homesite 
development. 

This unit is suited to irrigated crops (fig. 3). It has few 
limitations. Furrow, border, corrugation, and sprinkler 
irrigation systems are suited to this unit. The method 
used generally is governed by the crop grown. Returning 
crop residue to the soil or regularly adding other organic 
matter improves fertility, reduces crusting, and increases 
the water intake rate. Excessive cultivation can result in 
the formation of a tillage pan. This pan can be broken by 
subsoiling when the soil is dry. 

Nonirrigated areas of this unit are suited to small grain. 
These areas have few limitations for this use. 

if this unit is used for homesite development, the main 
limitation is the seasonal high water table. The 
installation and operation of septic tank absorption fields 
are limited by the water table. Septic tank absorption 
fields do not function properly during periods of high 
rainfall because of wetness. If the density of housing is 


31 


moderate to high, community sewage systems are 
needed to prevent contamination of water supplies as a 
result of seepage from onsite sewage disposal systems. 

This map unit is in capability class |, irrigated, and 
capability unit Illc-1 (17), nonirrigated. 


145—Nueva loam, occasionally flooded, 0 to 1 
percent slopes. This very deep, somewhat poorly 
drained soil is on flood plains. It formed in alluvium 
derived from mixed sources. Elevation is 20 to 80 feet. 
The average annual precipitation is 17 to 20 inches, the 
average annual air temperature is 60 to 64 degrees F, 
and the average frost-free period is 260 to 280 days. 

Typically, the surface layer is grayish brown loam 
about 22 inches thick. The underlying material to a depth 
of 60 inches or more is stratified, pale brown and brown 
loam. 

Included in this unit are small areas of Snelling soils, a 
soil that is similar to this Nueva soil but has a surface 
layer less than 20 inches thick, and a soil that is similar 
to this Nueva soil but has a clay loam subsoil. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Nueva soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. A seasonal high water table is at a 
depth of 48 to 60 inches in December through April. 
Runoff is very slow, and the hazard of water erosion is 
slight. This soil is subject to occasional, brief periods of 
flooding in December through April. 

Most areas of this unit are used for irrigated crops, 
mainly rice. A few areas are used for nonirrigated hay 
and irrigated pasture. 

This unit is suited to irrigated crops. It is limited mainly 
by wetness because of flooding. Furrow, border, 
corrugation, and sprinkler irrigation systems are suited to 
this unit. The method used generally is governed by the 
crop grown. Field ditches and pipe drops or other outlets 
are needed to remove excess water. Tilth and fertility 
can be improved by returning crop residue to the soil. 

If this unit is used for nonirrigated hay, the main 
limitation is the hazard of flooding. Excess water on the 
surface can be removed by properly leveling and using 
field ditches. 

if this unit is used for irrigated pasture, the main 
limitation is the hazard of flooding. Excess water on the 
surface can be removed by properly leveling and using 
field ditches. Grazing when the soil is moist results in 
compaction of the surface layer, poor tilth, and excessive 
runoff. 

This map unit is in capability units Ilw-2 (17), irrigated, 
and I!lw-2 (17), nonirrigated. 


146—Nueva loam, wet, 0 to 1 percent slopes. This 
very deep, somewhat poorly drained soil is on flood 
plains. It formed in alluvium derived from mixed sources. 
Elevation is 20 to 50 feet. The average annual 
precipitation is 14 to 17 inches, the average annual air 
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Figure 3.—A levee In the background protects an area of Nueva loam, 0 to 1 percent slopes. Young canning tomato crop will be 
mechanically harvested. 


temperature is 60 to 64 degrees F, and the average 
frost-free period is 260 to 280 days. 

Typically, the surface layer is brown loam about 17 
inches thick. The upper 25 inches of the underlying 
material is pale brown, stratified loam to silt loam, and 
the lower part to a depth of 60 inches or more is dark 
grayish brown clay loam. A layer of dark grayish brown 
clay loam is not present in some areas. 

Included in this unit are small areas of Columbia and 

- Shanghai soils. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Nueva soil is moderate to a depth 
of 42 inches and moderately slow below this depth. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. A high water table is at a depth of 
48 to 6O inches year round. Runoff is very slow, and the 
hazard of water erosion is slight. This soil is protected by 
levees; therefore, it is subject to only rare periods of 
flooding. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Among the other crops grown are prunes, 
tomatoes, corn, dry beans, safflower, and grain sorghum. 
Some areas are used for nonirrigated wheat and barley. 


This unit is suited to irrigated crops and nonirrigated 
small grain. It is limited mainly by the high water table. 
Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used 
generally is governed by the crop grown. irrigation water 
needs to be applied carefully to prevent the buildup of a 
high water table. Drainage may also be needed. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Excessive 
cultivation can result in the formation of a tillage pan. 
This pan can be broken by subsoiling when the soil is 
dry. 

This map unit is in capability units Ilw-2 (17), irrigated, 
and SIlw-2 (17), nonirrigated. 


447—Ocraig gravelly coarse sandy loam, 50 to 75 
percent slopes. This very shallow, somewhat 
excessively drained soil is on mountains. It formed in 
residuum derived dominantly from extrusive igneous 
rock. The native vegetation is mainly annual grasses, 
forbs, and brush. Elevation is 500 to.2100 feet. The 
average annual precipitation is 16 to 19 inches, the 
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average annual air temperature is 58 to 62 degrees F, 
and the average frost-free period is 250 to 270 days. 
Typically, the surface layer is brown gravelly coarse 
sandy loam about 2 inches thick. The underlying material 
to a depth of 8 inches is pale brown gravelly coarse 
sandy loam. Hard extrusive igneous rock is at a depth of 
8 inches. Depth to bedrock ranges from 4 to 10 inches. 
included in this unit are small areas of Ocraig very 
stony coarse sandy loam, Stohiman soils, and Rock 
outcrop. Also included are small areas of soils that are 
similar to this Ocraig soil but have bedrock at a depth of 
20 to 60 inches and are in colluvial pockets. Included 
areas make up about 20 percent of the total acreage. 
Permeability of this Ocraig soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 4 to 10 inches. Runoff is rapid to very rapid, and 
the hazard of water erosion is high to very high. 
This unit is used as watershed and wildlife habitat. 
This map unit is in capability subclass Vils (18), 
nonirrigated. 


148—Ocralg very stony coarse sandy loam, 30 to 
50 percent slopes. This very shallow, somewhat 
excessively drained soil is on mountains. It formed in 
residuum derived dominantly from extrusive igneous 
rock. The native vegetation is mainly annual grasses and 
forbs. Elevation is 500 to 2,100 feet. The average annual 
precipitation is 16 to 19 inches, the average annual air 
temperature is 58 to 62 degrees F, and the average 
frost-free period is 250 to 270 days. 

Typically, 15 to 50 percent of the surface is covered 
with stones. The surface layer is brown very stony 
coarse sandy loam about 2 inches thick. The underlying 
material to a depth of 8 inches is pale brown very stony 
coarse sandy loam. Hard extrusive igneous rock is at a 
depth of 8 inches. Depth to bedrock ranges from 4 to 10 
inches. 

Included in this unit are small areas of Palls and 
Stohlman soils. Also included are small areas of soils 
that are similar to this Ocraig soil but are nonstony and 
soils that are more than 40 inches deep and are in 
colluvial pockets. 

Permeability of this Ocraig soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 4 to 10 inches. Runoff is rapid to very rapid, and 
the hazard of water erosion is high to very high. 

This unit is used as rangeland. 

The main limitations of this unit for use as rangeland 
are slope and stoniness. Steepness of slope limits 
access by livestock and results in overgrazing of the less 
sloping areas. Proper placement of livestock watering 
facilities and salt improves distribution of livestock. 
Stones on the surface limit access by livestock. Grazing 
should be delayed until the soil is firm and the more 
desirable forage plants have achieved sufficient growth 
to withstand grazing pressure. Livestock grazing should 
be managed to protect the unit from erosion. If the range 
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is overgrazed, the proportion of preferred forage plants 
decreases and the proportion of less preferred forage 
plants increases; therefore, livestock grazing should be 
managed so that the desired balance of preferred 
species is maintained in the plant community. The 
present vegetation on this unit is mainly soft chess, wild 
oat, fescue, and filaree. 

This map unit is in capability subclass VIls (18), 
nonirrigated. 


149—Ocraig-Rock outcrop complex, 50 to 75 
percent slopes. This map unit is on mountains. The 
native vegetation is mainly annual grasses and forbs. 
Elevation is 500 to 2,117 feet. The average annual 
precipitation is 16 to 19 inches, the average annual air 
temperature is 58 to 62 degrees F, and the average 
frost-free period is 250 to 270 days. 

This unit is 40 percent Ocraig very stony sandy loam 
and 40 percent Rock outcrop. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separarely at the scale used. 

Included in this unit are small areas of Palls and 
Stohlman soils. Also included are small areas of soils 
that are similar to this Ocraig soil but are more than 40 
inches deep and are in colluvial pockets. Included areas 
make up about 20 percent of the total acreage. 

The Ocraig soil is very shallow and somewhat 
excessively drained. It formed in residuum derived 
dominantly from extrusive igneous rock. Typically, 15 to 
50 percent of the surface is covered with stones. The 
surface layer is brown very stony coarse sandy loam 
about 2 inches thick. The underlying material to a depth 
of 8 inches is pale brown very stony coarse sandy loam. 
Hard extrusive igneous rock is at a depth of 8 inches. 
Depth to bedrock ranges from 4 to 10 inches. 

Permeability of this Ocraig soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 4 to 10 inches. Runoff is very rapid, and the 
hazard of water erosion is very high. 

Rock outcrop consists of exposures of bedrock. Areas 
generally are barren, but some areas support a few 
grasses and brush that grow in the cracks in the rock. 

This unit is used as watershed and wildlife habitat. 

This map unit is in capability subclass Vills (18), 
nonirrigated. 


150—Olashes sandy loam, 0 to 2 percent slopes. 
This very deep, well drained soil is on alluvial fans. It 
formed in alluvium derived from mixed sources. Elevation 
is 45 to 750 feet. The average annual precipitation is 16 
to 19 inches, the average annual air temperature is 58 to 
62 degrees F, and the average frost-free period is 250 to 
270 days. 

Typically, the surface layer is pale brown sandy loam 
about 4 inches thick. The subsoil is pale brown and light 
yellowish brown sandy clay loam about 48 inches thick. 
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The underlying material to a depth of 60 inches or more 
is yellowish brown sand. 

Included in this unit are small areas of Oswald soils 
and soils that are similar to this Olashes soil but have 
bedrock or a hardpan at a depth of 40 to 60 inches. 
Included areas make up about 25 percent of the total 
acreage. 

Permeability of this Olashes soil is moderately slow to 
a depth of 52 inches and rapid below this depth. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is very slow, and the hazard 
of water erosion is slight. 

Most areas of this unit are used for irrigated orchard 
crops, mainly almonds. Among the other crops grown 
are walnuts, peaches, prunes, rice, and dry beans. Some 
areas are used for nonirrigated hay and homesite 
development. 

This unit is suited to irrigated and nonirrigated crops. It 
has few limitations. Furrow, border, corrugation, and 
sprinkler irrigation systems are suited to this unit. The 
method used generally is governed by the crop grown. 
Excessive cultivation can result in the formation of a 
tillage pan. This pan can be broken by subsoiling when 
the soil is dry. Abrasive volcanic sand in this soil causes 
rapid wear of equipment. Returning crop residue to the 
soil or regularly adding other organic matter improves 
fertility, reduces crusting, and increases the water intake 
rate. 

This unit has few limitations for use as homesite 
development. 

This map unit is in capability class | (17), irrigated, and 
capability unit Illc-1 (17), nonirrigated. 


151—Olashes sandy loam, 2 to 5 percent slopes. 
This very deep, well drained soil is. on alluvial fans. It 
formed in alluvium derived from mixed sources. Elevation 
is 75 to 750 feet. The average annual precipitation is 16 
to 19 inches, the average annual air temperature is 58 to 
62 degrees F, and the average frost-free period is 250 to 
270 days. 

Typically, the surface layer is pale brown sandy loam 
about 4 inches thick. The subsoil is pale brown and light 
yellowish brown sandy clay loam about 48 inches thick. 
The underlying material to a depth of 60 inches or more 
is yellowish brown sand. 

included in this unit are small areas of Oswald soils 
and soils that are similar to this Olashes soil but have 
bedrock or a hardpan at a depth of 40 to 60 inches. Also 
included are small areas of Palls soils. Included areas 
make up about 30 percent of the total acreage. 

Permeability of this Olashes soil is moderately slow to 
a depth of 52 inches and rapid below this depth. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. 
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Most areas of this unit are used for nonirrigated crops, 
mainly small grain and hay. Among the other crops 
grown are irrigated almonds. 

If this unit is used for nonirrigated crops, the main 
limitation is droughtiness. 

This unit is suited to irrigated almonds. It has few 
limitations. Excessive cultivation can result in the 
formation of a tillage pan. This pan can be broken by 
subsoiling when the soil is dry. Abrasive volcanic sand in 
the soil in this unit causes rapid wear of equipment. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Maintaining a cover 
crop in orchards reduces erosion, increases water 
intake, and minimizes crusting. 

This map unit is in capability units !!e-1 (17), irrigated, 
and IIle-1 (17), nonirrigated. 


152—Olashes sandy loam, frequently flooded, 0 to 
2 percent slopes. This very deep, well drained soil is on 
alluvial fans. It formed in alluvium derived from mixed 
sources. Elevation is 45 to 75 feet. The average annual 
precipitation is 16 to 19 inches, the average annual air 
temperature is 58 to 62 degrees F, and the average 
frost-free period is 250 to 270 days. 

Typically, the surface layer is pale brown sandy loam 
about 4 inches thick. The subsoil is pale brown and light 
yellowish brown sandy clay loam about 48 inches thick. 
The underlying material to a depth of 60 inches or more 
is yellowish brown sand. 

Included in this unit are small areas of Oswald soils 
and soils that are similar to this Olashes soil but have a 
hardpan at a depth of 40 to 60 inches. Included areas 
make up about 25 percent of the total acreage. 

Permeability of this Olashes soil is moderately slow to 
a depth of 52 inches and rapid below this depth. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is very slow, and the hazard 
of water erosion is slight. The soil is subject to frequent, 
long periods of flooding in December through April. 

This unit is used mainly for rice production. 

This unit is suited to rice production. It is limited mainly 
by wetness because of flooding. Furrow, border, 
corrugation, and sprinkler irrigation systems are suited to 
this unit. The method used generally is governed by the 
crop grown. Field ditches and pipe drops or other outlets 
are needed to remove excess water from the surface. 
Excessive cultivation can result in the formation of a 
tillage pan. This pan can be broken by subsoiling when 
the soil is dry. Abrasive volcanic sand in this soil causes 
rapid wear of equipment. 

This map unit is in capability units \Vw-2 (17), irrigated 
and nonirrigated. 


153—Oswald clay, 0 to 2 percent slopes. This 
moderately deep soil is in basins. Under natural 
conditions this soil is poorly drained; however, drainage 
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has been improved by the use of open ditches and flood 
control structures. The soil formed in alluvium derived 
from mixed sources. Elevation is 20 to 50 feet. The 
average annual precipitation is 14 to 17 inches, the 
average annual air temperature is 60 to 64 degrees F, 
and the average frost-free season is 260 to 280 days. 

Typically, the surface layer is grayish brown clay about 
15 inches thick. The underlying material is brown clay 
about 18 inches thick over siltstone. Depth to siltstone 
ranges from 20 to 40 inches. In some areas the surface 
layer is clay loam. 

Included in this unit are small areas of Conejo, Gridley, 
and Tisdale soils. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Oswald soil is slow. Available 
water capacity is moderate. Effective rooting depth is 20 
to 40 inches. A perched water table is at a depth of 18 
to 36 inches in December through April. Runoff is very 
slow, and the hazard of water erosion is slight. The 
shrink-swell potential is high. This soil is protected by 
levees; therefore, it is subject to only rare periods of 
flooding. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Among the other crops grown are irrigated 
safflower, tomatoes, corn, dry beans, and grain sorghum 
and nonirrigated wheat and barley. Some areas are used 
for irrigated prunes. 

This unit is suited to irrigated crops and nonirrigated 
wheat and barley. It is limited mainly by the slow 
permeability of the soil. Because of the permeability and 
the wetness that results from winter rains, small grain 
should be planted in raised beds. Furrow, border, and 
corrugation irrigation systems are suited to this unit. 
Sprinkler irrigation can be used, but water needs to be 
applied slowly to minimize runoff. Because of the slow 
permeability of the soil in this unit, water should be 
applied so that it does not stand on the surface and 
damage the crops. This practice, however, is not 
applicable if the soil is used for rice production. Tilth and 
fertility can be improved by returning crop residue to the 
soil. 

If this unit is used for irrigated prunes, the main 
limitations are the restricted rooting depth and the 
seasonal perched water table. Because of the restricted 
rooting depth, trees are subject to windthrow when the 
soil is wet. Field ditches and pipe drops or other outlets 
are needed to remove excess water. 

This map unit is in capability unit IIlw-5 (17), irrigated 
and nonirrigated. 


154—QOswald clay, frequently flooded, 0 to 2 
percent slopes. This moderately deep soil is in basins. 
Under natural conditions this soil is poorly drained; 
however, drainage has been improved by the use of 
open ditches and flood control structures. This soil 
formed in alluvium derived from mixed sources. Elevation 
is 20 to 50 feet. The average annual precipitation is 14 
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to 17 inches, the average annual air temperature is 60 to 
64 degrees F, and the average frost-free season is 260 
to 280 days. 

Typically, the surface layer is grayish brown clay about 
15 inches thick. The underlying material is brown clay 
about 18 inches thick over siltstone. Depth to siltstone 
ranges from 20 to 40 inches. In some areas the surface 
layer is silty clay. 

Included in this unit are small areas of Capay soils, 
Clear Lake clay, and Gridley, Liveoak, and Tisdale soils. 
Included areas make up about 20 percent of the total 
acreage. 

Permeability of this Oswald soil is slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. A perched water table is at a 
depth of 18 to 36 inches in December through April. 
Runoff is very slow, and the hazard of water erosion is 
slight. The shrink-swell potential is high. This soil is 
subject to frequent, long periods of flooding from 
December through April. 

Most areas of this unit are used for irrigated crops, 
mainly rice (fig. 4). Among the other crops grown are 
corn, dry beans, safflower, and grain sorghum. 

This unit is suited to rice and field crops. It is limited 
by the slow permeability of the soil and wetness because 
of flooding. Furrow, border, and corrugation irrigation 
systems are suited to this unit. Sprinkler irrigation can be 
used, but water needs to be applied slowly to minimize 
runoff. The method used generally is governed by the 
crop grown. Because of the slow permeability of the soil 
in this unit, water should be applied so that it does not 
stand on the surface and damage the crops. This 
practice, however, is not applicable if the soil is used for 
rice production. Field ditches and pipe drops or other 
outlets are needed to remove excess surface water. Tilth 
and fertility can be improved by returning crop residue to 
the soil. 

This map unit is in capability unit |Vw-5 (17), irrigated 
and nonirrigated. 


155—Palls-Bohna Variant association, 30 to 60 
percent slopes. This map unit is on mountains. The 
native vegetation is mainly hardwood trees with an 
understory of annual grasses and forbs. Elevation is 75 
to 1,500 feet. The average annual precipitation is 16 to 
19 inches, the average annual air temperature is 58 to 
62 degrees F, and the average frost-free period is 250 to 
270 days. 

This unit is 40 percent Palls stony sandy loam and 35 
percent Bohna Variant sandy loam. The Palls soil is on 
south- and west-facing slopes, and the Bohna Variant 
soil is on north-facing slopes and in areas adjacent to 
drainageways. 

Included in this unit are small areas of Ocraig very 
stony coarse sandy loam, Rock outcrop, and soils that 
are similar to this Bohna Variant soil but have bedrock at 
a depth of 40 to 60 inches. Also included are small 
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Figure 4.—Rice in an area of Oswald clay, frequently flooded, 0 to 2 percent slopes, In the Sutter Bypass area. 


areas of Stohiman soils. Included areas make up about 
25 percent of the total acreage. 

The Palls soil is moderately deep and well drained. It 
formed in residuum derived dominantly from andesite 
and andesitic lahar. Typically, 3 to 15 percent of the 
surface is covered with stones. The surface layer is 
brown and light brownish gray stony sandy loam about 8 
inches thick. The subsoil is light brownish gray and pale 
brown gravelly sandy loam about 23 inches thick. Hard 
andesitic lahar is at a depth of 31 inches. Depth to 
bedrock ranges from 20 to 40 inches. 

Permeability of the Palls soil is moderately rapid. 
Available water capacity is very low to low. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid to very 
rapid, and the hazard of water erosion is high. 

The Bohna Variant soil is very deep and well drained. 
It formed in colluvium derived dominantly from extrusive 
igneous rock. Typically, the surface layer is brown sandy 
loam about 7 inches thick. The subsoil is brown and dark 
brown sandy clay loam about 53 inches thick. 


Permeability of the Bohna Variant soil is moderately 
slow. Available water capacity is high. Effective rooting 
depth is 60 inches or more. Runoff is rapid to very rapid, 
and the hazard of water erosion is high. 

This unit is used as woodland and livestock grazing. 

This unit supports stands of blue oak and interior live 
oak. On the Palls soil, volumes of approximately 93 
cords per acre of blue oak with an average diameter at 
breast height of about 12 inches have been measured. 
On the Bohna Variant soil, volumes of approximately 22 
cords per acre of blue oak and interior live oak with an 
average diameter at breast height of about 4 inches 
have been measured. The main limitations for harvesting 
are the hazard of water erosion and steepness of slope. 
Minimizing the risk of erosion is essential when the plant 
cover is disturbed or removed. The steepness of slopes 
limits the kind of equipment that can be used. Care is 
needed to allow for stump sprouting to achieve 
regeneration of the oak. 
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If this unit is used for livestock grazing, the main 
limitation is slope. Slope and the density of the trees and 
brush understory limit access by livestock and promote 
overgrazing of the less sloping areas. Proper placement 
of livestock watering facilities and salt improves 
distribution of livestock. Grazing should be delayed until 
the soil is firm and the more desirable forage plants have 
achieved sufficient growth to withstand grazing pressure. 
Livestock grazing should be managed to protect the unit 
from erosion. lf the range is overgrazed, the proportion 
of preferred forage plants decreases and the proportion 
of less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. The tree overstory generally is open; 
therefore, light reaches the ground and encourages the 
growth of a good understory. In areas where the canopy 
is dense, removal of brush in the understory encourages 
growth of more desirable grasses and forbs. Brush 
management improves deteriorated areas of range that 
are producing more woody shrubs than were present in 
the characteristic plant community. The present 
understory vegetation on the Palls soil is mainly soft 
chess, wild oat, fescue, and filaree. The present 
understory vegetation on the Bohna soil is mainly 
buckbrush, poison-oak, soft chess, and wild oat. 

The Palls soil is in capability subclass Vle (18), 
nonirrigated, and the Bohna Variant soil is in Vile (18), 
nonirrigated. 


156—Palls-StohIman stony sandy loams, 9 to 30 
percent slopes. This map unit is on hills. The native 
vegetation is mainly annual grasses and forbs. Elevation 
is 75 to 1,500 feet. The average annual precipitation is 
16 to 18 inches, the average annual air temperature is 
60 to 62 degrees F, and the average frost-free period is 
250 to 270 days. 

This unit is 40 percent Palls stony sandy loam and 35 
percent Stohlman stony sandy loam. The Palis soil is on 
concave hillsides, and the Stohlman soil is on convex 
hillsides and on ridgetops. The components of this unit 
are so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Ocraig gravelly 
coarse sandy loam and soils that are similar to the Palls 
soil but have bedrock at a depth of 40 to 60 inches. Also 
included are small areas of soils that are similar to the 
Palls soil but have slopes of 5 to 9 percent. Included 
areas make up about 25 percent of the total acreage. 

The Palls soil is moderately deep and well drained. It 
formed in residuum derived dominantly from andesite 
and andesitic lahar. Typically, 3 to 15 percent of the 
surface is covered with stones. The surface layer is 
brown and light brownish gray stony sandy loam about 8 
inches thick. The subsoil is light brownish gray and pale 
brown gravelly sandy loam about 23 inches thick. Hard 
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andesitic lahar is at a depth of 31 inches. Depth to 
bedrock ranges from 20 to 40 inches. 

Permeability of the Pails soil is moderately rapid. 
Available water capacity is low to very low. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is moderate to high. 

The Stohiman soil is shallow and well drained. It 
formed in residuum derived dominantly from andesite 
and andesitic lahar. Typically, 3 to 15 percent of the 
surface is covered with stones. The surface layer is light 
brownish gray and pale brown stony sandy loam about 7 
inches thick. The subsoil is pale brown gravelly sandy 
loam about 9 inches thick. Hard andesitic lahar is at a 
depth of 16 inches. Depth to bedrock ranges from 10 to 
20 inches. 

Permeability of the Stohlman soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the hazard 
of water erosion is moderate to high. 

This unit is used as rangeland. 

If this unit is used for the production of forage, it has 
few limitations. Grazing should be delayed until the soil is 
firm and the more desirable forage plants have achieved 
sufficient growth to withstand grazing pressure. Livestock 
grazing should be managed to protect the unit from 
erosion. If the range is overgrazed, the proportion of 
preferred forage plants decreases and the proportion of 
less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. The present vegetation on this unit is mainly 
soft chess, wild oat, fescue, and filaree. 

This map unit is in capability subclass Vls (18), 
nonirrigated. 


157—Palls-Stohiman stony sandy loams, cool, 9 to 
30 percent slopes. This map unit is on hills that have 
north, northeast, and northwest aspects. The native 
vegetation is mainly hardwood trees with an understory 
of annual grasses and forbs. Elevation is 75 to 1,500 
feet. The average annual precipitation is 17 to 19 inches, 
the average annual air temperature is 58 to 60 degrees 
F, and the average frost-free period is 250 to 270 days. 

This unit is 40 percent Palls stony sandy loam and 40 
percent Stohlman stony sandy loam. The Palls soil is on 
concave hillsides, and the Stohlman soil is on convex 
hillsides and on ridgetops. The components of this unit 
are so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Ocraig very 
stony sandy loam and soils that are similar to the Palls 
soil but have bedrock at a depth of 40 to 60 inches. Also 
included are small areas of soils that are similar to the 
Palls soil but have slopes of 5 to 9 percent. Included 
areas make up about 20 percent of the total acreage. 

The Palls soil is moderately deep and well drained. It 
formed in residuum derived dominantly from andesite 
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and andesitic lahar. Typically, 3 to 15 percent of the 
surface is covered with stones. The surface layer is 
brown and light brownish gray stony sandy loam about 8 
inches thick. The subsoil is light brownish gray and pale 
brown gravelly sandy loam about 23 inches thick. Hard 
andesitic lahar is at a depth of 31 inches. Depth to 
bedrock ranges from 20 to 40 inches. 

Permeability of the Palls soil is moderately rapid. 
Available water capacity is low. Effective rooting depth is 
20 to 40 inches. Runoff is medium, and the hazard of 
water erosion is moderate to high. 

The Stohiman soil is shallow and well drained. It 
formed in residuum derived dominantly from andesite 
and andesitic lahar. Typically, 3 to 15 percent of the 
surface is covered with stones. The surface layer is light 
brownish gray and pale brown stony sandy loam about 7 
inches thick. The subsoil is pale brown gravelly sandy 
loam about 9 inches thick. Hard andesitic lahar is at a 
depth of 16 inches. Depth to bedrock ranges from 10 to 
20 inches. 

Permeability of the Stohlman soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the hazard 
of water erosion is moderate to high. 

This unit is used as woodland and livestock grazing. 
This unit supports stands of blue oak. On the Pails 
soil, volumes of approximately 93 cords per acre of blue 

oak with an average diameter at breast height of about 
12 inches have been measured. On the Stohiman soil, 
volumes of approximately 12.5 cords per acre of blue 
oak with an average diameter at breast height of about 9 
inches have been measured. Stones on the surface limit 
harvesting of the blue oak. Care is needed in harvesting 
to allow for stump sprouting for regeneration of the oak 
and to minimize soil erosion when the plant cover is 
disturbed. 

If this unit is used for forage production, it has few 
limitations. Grazing should be delayed until the soil is 
firm and the more desirable forage plants have achieved 
sufficient growth to withstand grazing pressure. Livestock 
grazing should be managed to protect the unit from 
erosion. {f the range is overgrazed, the proportion of 
preferred forage plants decreases and the proportion of 
less preferred forage plants increases; therefore, 
livestock grazing should be managed so that the desired 
balance of preferred species is maintained in the plant 
community. The tree overstory generally is open; 
therefore, light reaches the ground and encourages the 
growth of a good understory. The present understory 
vegetation on this unit is mainly soft chess, wild oat, 
fescue, and filaree. 

This map unit is in capability subclass Vis (18), 
nonirrigated. 


158—San Joaquin sandy loam, 0 to 2 percent 
slopes. This moderately deep, well drained soil is on 
terraces. It formed in alluvium derived from mixed 


Soil Survey 


sources, dominantly granite. Elevation is 30 to 60 feet. 
The average annual precipitation is 17 to 20 inches, the 
average annual air temperature is 60 to 64 degrees F, 
and the average frost-free period is 260 to 280 days. 

Typically, the surface layer is brown sandy loam about 
11 inches thick. The upper 5 inches of the subsoil is 
yellowish red sandy loam, and the lower 11 inches is 
yellowish red and brown clay. The next layer is a 
strongly cemented hardpan about 4 inches thick. The 
upper 8 inches of the underlying material is yellowish red 
sandy clay loam, and the lower part to a depth of 60 
inches or more is yellowish red coarse sandy loam. 
Depth to the hardpan ranges from 20 to 40 inches. In 
some areas, as a result of leveling, the surface layer is 5 
to 30 inches thick. In some areas the surface layer is 
loam. 

Included in this unit are small areas of Cometa and 
Snelling soils. Also included are small areas of a soil that 
is similar to this San Joaquin soil but has had the surface 
layer removed as a result of leveling. Included areas 
make up about 25 percent of the total acreage. 

Permeability of this San Joaquin soil is moderate to a 
depth of 16 inches and very slow below this depth. 
Available water capacity is very low to low. Effective 
rooting depth is 10 to 35 inches. Runoff is very slow, and 
the hazard of water erosion is slight. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Some areas are used for irrigated pasture, 
nonirrigated pasture, and homesites. 

This unit is suited to irrigated crops. It is limited mainly 
by the very slow permeability of the soil. Furrow, border, 
corrugation, and sprinkler irrigation systems are suited to 
this unit. The method used generally is governed by the 
crop grown. Because of the very slow permeability of the 
soil in this unit, water should be applied so that it does 
not stand on the surface and damage the crops. This 
practice, however, is not applicable if the soil is used for 
rice production. Tilth and fertility can be improved by 
returning crop residue to the soil. 

If this unit is used for irrigated pasture, the main 
limitations are the very slow permeability of the soil and 
depth to the hardpan. Only plants that have a shallow 
rooting depth should be planted. Irrigation water needs 
to be applied carefully to prevent the buildup of a 
perched water table. Because of the very slow 
permeability of the soil in this unit, the length of runs 
should be adjusted to permit adequate infiltration of 
water. Proper stocking rates, pasture rotation, and 
restricted grazing during wet periods help to keep the 
pasture in good condition and to protect the soil from 
erosion. Periodic mowing and clipping help to maintain 
uniform growth, discourage selective grazing, and reduce 
clumpy growth. Fertilizer is needed to ensure optimum 
growth of grasses and legumes. 

if this unit is used for nonirrigated pasture, the main 
limitations are the very slow permeability of the soil and 
a limited period when adequate green feed is available. 
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Grazing should be delayed until the soil is firm and the 
more desirable forage plants have achieved sufficient 
growth to withstand grazing pressure. Continuous, 
intensive, year-round grazing results in a deteriorated 
plant community that has low value for use as forage. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 
Seeding is a suitable practice if desirable species are 
absent in the plant community. Fertilizer is needed for 
optimum growth of grasses and legumes. Fencing and 
properly locating salt and livestock watering facilities 
promote uniform distribution of livestock grazing. 

if this unit is used for homesite development, the main 
limitations are the very slow permeability of the soil and 
depth to the hardpan. Excavation for building sites is 
limited by the hardpan. Because of this restrictive layer, 
onsite sewage disposal systems often fail or do not 
function properly during periods of high rainfall. If this 
unit is used for septic tank absorption fields, the 
limitation of very slow permeability can be overcome by 
increasing the size of the absorption fields. Shrubs and 
trees adapted to shallow soils are best suited to this unit. 

This map unit is in capability unit IVs-3 (17), irrigated 
and nonirrigated. 


159—San Joaquin sandy loam, occasionally 
flooded, 0 to 2 percent slopes. This moderately deep, 
well drained soil is on terraces. It formed in alluvium 
derived from mixed sources, dominantly granite. 
Elevation is 30 to 60 feet. The average annual 
precipitation is 17 to 20 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free period is 260 to 280 days. 

Typically, the surface layer is brown sandy loam about 
11 inches thick. The upper 5 inches of the subsoil is 
yellowish red sandy loam, and the lower 11 inches is 
yellowish red and brown clay. The next layer is a 
strongly cemented hardpan about 4 inches thick. The 
upper 8 inches of the underlying material is yellowish red 
sandy clay loam, and the lower part to a depth of 60 
inches or more is yellowish red coarse sandy loam. 
Depth to the hardpan ranges from 20 to 40 inches. In 
some areas, as a result of leveling, the surface layer is 5 
to 30 inches thick. In some areas the surface layer is 
loam. 

Included in this unit are small areas of Cometa and 
Snelling soils. Included areas make up about 25 percent 
of the total acreage. 

Permeability of this San Joaquin soil is moderate to a 
depth of 16 inches and very slow below this depth. 
Available water capacity is very low to low. Effective 
rooting depth is 10 to 35 inches. Runoff is very slow, and 
the hazard of water erosion is slight. This soil is subject 
to occasional, brief periods of flooding in December 
through April. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Some areas are used for irrigated pasture. 
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This unit is suited to irrigated crops. It is limited mainly 
by wetness because of flooding and the very slow 
permeability of the soil. Furrow, border, corrugation, and 
sprinkler irrigation systems are suited to this unit. The 
method used generally is governed by the crop grown. 
Because of the very slow permeability of the soil in this 
unit, water should be applied so that it does not stand on 
the surface and damage the crops. This practice, 
however, is not applicable if the soil is used for rice 
production. Field ditches and pipe drops or other outlets 
are needed to remove excess water from the surface. 
Tilth and fertility can be improved by returning crop 
residue to the soil. 

If this unit is used for irrigated pasture, the main 
limitations are the very slow permeability of the soil and 
depth to the hardpan. Only plants that have a shallow 
rooting depth should be planted. Irrigation water needs 
to be applied carefully to prevent the buildup of a 
perched water table. Because of the very slow 
permeability of the soil in this unit, the length of runs 
should be adjusted to permit adequate infiltration of 
water. Proper stocking rates, pasture rotation, and 
restricted grazing during wet periods help to keep the 
pasture in good condition and to protect the soil from 
erosion. Periodic mowing and clipping help to maintain 
uniform growth, discourage selective grazing, and reduce 
clumpy growth. Fertilizer is needed to ensure optimum 
growth of grasses and legumes. 

This map unit is in capability unit IVw-2 (17), irrigated 
and nonirrigated. 


160—San Joaquin-Arents-Durochrepts complex, 0 
to 1 percent slopes. This map unit is on terraces. It has 
been altered by land leveling. Elevation is 20 to 50 feet. 
The average annual precipitation is 17 to 20 inches, the 
average annual air temperature is 60 to 64 degrees F, 
and the average frost-free period is 260 to 280 days. 

This unit is 30 percent San Joaquin sandy loam, 25 
percent Arents, and 25 percent Durochrepts. Some 
areas of San Joaquin soils that originally were on convex 
ridgetops were cut and are now Durochrepts. Areas of 
San Joaquin soils in concave swales were buried and 
are now Arents. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separarely at the scale used. 

Included in this unit are small areas of Cometa, Galt, 
and Snelling soils and a soil that is similar to the San 
Joaquin soil but has had the surface layer removed by 
leveling. Included areas make up about 20 percent of the 
total acreage. 

The San Joaquin soil is moderately deep and well 
drained. It formed in alluvium derived from mixed 
sources, dominantly granite. Typically, the surface layer 
is brown sandy loam about 11 inches thick. The upper 5 
inches of the subsoil is yellowish red sandy loam, and 
the lower 11 inches is yellowish red and brown clay. The 
next layer is a strongly cemented hardpan about 4 
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inches thick. The upper 8 inches of the underlying 
material is yellowish red sandy clay loam, and the lower 
part to a depth of 60 inches or more is yellowish red 
coarse sandy loam. Depth to the hardpan ranges from 
20 to 40 inches. In some areas the surface layer is 5 to 
30 inches thick as a result of leveling. 

Permeability of the San Joaquin soil is moderate to a 
depth of 16 inches and very slow below this depth. 
Available water capacity is very low to low. Effective 
rooting depth is 10 to 35 inches. Runoff is very slow, and 
the hazard of water erosion is slight. 

The Arents, to a depth of 48 inches, are light yellowish 
brown and strong brown sandy loam and sandy clay 
loam that are 10 to 20 percent clay fragments and 10 to 
20 percent hardpan fragments. Below this is a buried 
surface layer of brown sandy loam 8 inches thick. The 
next layer to a depth of 60 inches or more is light 
yellowish brown clay. Depth to the buried soil ranges 
from 20 to 60 inches. Depth to the hardpan ranges from 
40 to 60 inches or more. 

Permeability of the Arents is slow to rapid. Available 
water capacity is low to high. Effective rooting depth is 
30 to 60 inches or more. Runoff is very slow, and the 
hazard of water erosion is slight. 

The Durochrepts, to a depth of 16 inches, are light 
yellowish brown and very pale brown sandy loam and 
sandy clay loam that are 20 to 60 percent hardpan 
fragments and 5 to 10 percent clay fragments. A strongly 
cemented hardpan is at a depth of 16 inches. Depth to 
the hardpan ranges from 5 to 20 inches. 

Permeability of the Durochrepts is moderately slow to 
rapid. Available water capacity is very low to low. 
Effective rooting depth is 5 to 20 inches. Runoff is very 
slow, and the hazard of water erosion is slight. 

This map unit is used for irrigated rice. 

This unit is suited to irrigated rice. It is limited mainly 
by the restricted rooting depth of the Durochrepts. 
Ripping and shattering the hardpan increases the 
effective rooting depth. Tilth and fertility can be improved 
by returning crop residue to the soil. 

This map unit is in capability unit IVs-3 (17), irrigated 
and nonirrigated. 


161—Shanghai fine sandy loam, channeled, 0 to 2 
percent slopes. This very deep, somewhat poorly 
drained soil is on flood plains. It formed in alluvium 
derived from mixed sources. Areas of this unit are cut by 
channels and have higher depositional bars that were 
laid down during flooding. Elevation is 20 to 80 feet. The 
average annual precipitation is 17 to 20 inches, the 
average annual air temperature is 60 to 64 degrees F, 
and the average frost-free season is 260 to 280 days. 

Typically, the surface layer is light yellowish brown fine 
sandy loam about 15 inches thick. The underlying 
material to a depth of 60 inches or more is pale brown 
silt loam. 
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Included in this unit are small areas of Columbia and 
Holillipah soils. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Shanghai soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. A seasonal high water table is at a 
depth of 36 to 60 inches in December through April. 
Runoff is very slow, and the hazard of water erosion is 
moderate. This soil is subject to frequent, long periods of 
flooding in December through April. 

Most areas of this unit are used for irrigated orchard 
crops, mainly peaches and prunes. Among the other 
crops grown are corn, tomatoes, safflower, and grain 
sorghum. 

This unit is suited to irrigated orchard crops. It is 
limited mainly by the hazard of flooding. Sprinkler 
irrigation is the most suitable method of applying water. 
Use of this method permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. Maintaining a cover crop in orchards 
helps to control erosion during periods of flooding. 

If this unit is used for irrigated row crops, it is limited 
mainly by wetness because of flooding. Field ditches and 
pipe drops or other outlets are needed to remove excess 
surface water, Returning crop residue to the soil or 
regularly adding other organic matter improves fertility, 
reduces crusting, and increases the water intake rate. 
Excessive cultivation can result in the formation of a 
tillage pan. This pan can be broken by subsoiling when 
the soil is dry. 

This map unit is in capability unit |\Vw-2 (17), irrigated 
and nonirrigated. 


162—Shanghai silt loam, 0 to 2 percent slopes. 
This very deep, somewhat poorly drained soil is on flood 
plains. It formed in alluvium derived from mixed sources. 
Elevation is 20 to 80 feet. The average annual 
precipitation is 17 to 20 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free season is 260 to 280 days. 

Typically, the surface layer is light yellowish brown silt 
loam about 9 inches thick. The underlying material to a 
depth of 60 inches or more is stratified, light yellowish 
brown and very pale brown silt loam and very pale 
brown silty clay loam. 

Included in this unit are small areas of Columbia, 
Holillipah, and Shanghai fine sandy loam. Included areas 
make up about 10 percent of the total acreage. 

Permeability of this Shanghai soil is moderate. 
Available water capacity is high to very high. Effective 
rooting depth is 60 inches or more. A seasonal high 
water table is at a depth of 36 to 60 inches in December 
through April. Runoff is slow, and the hazard of water 
erosion is moderate. This soil is protected by levees; 
therefore, it is subject to only rare periods of flooding. 

Most areas of this unit are used for irrigated orchard 
crops, mainly peaches. Among the other crops grown 
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are walnuts, prunes, tomatoes, corn, and rice. Some 
areas are used for recreation. 

This unit is suited to irrigated orchard crops. It has few 
limitations. Furrow, trickle, border, corrugation, and 
sprinkler irrigation systems are suited to this unit. The 
method used generally is governed by the crop grown. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Excessive 
Cultivation can result in the formation of a tillage pan. 
This pan can be broken by subsoiling when the soil is 
dry. 

This unit is suited to recreational development. It has 
few limitations. Erosion and sedimentation can be 
controlled and the beauty of the area enhanced by 
maintaining adequate plant cover. Plant cover can be 
maintained by limiting traffic. 

This map unit is in capability class | (17), irrigated, and 
capability unit Illc-1 (17), nonirrigated. 


163—Shanghai silt loam, clay substratum, 0 to 2 
percent slopes. This very deep, somewhat poorly 
drained soil is on flood plains. It formed in alluvium 
derived from mixed sources. Elevation is 20 to 80 feet. 
The average annual precipitation is 17 to 20 inches, the 
average annual air temperature is 60 to 64 degrees F, 
and the average frost-free season is 260 to 280 days. 

Typically, the surface layer is yellowish brown silt loam 
about 12 inches thick. The upper 29 inches of the 
underlying material is pale brown silt loam, and the lower 
part to a depth of 60 inches or more is black and dark 
gray clay. In some areas the surface layer is fine sandy 
loam. 

Included in this unit are small areas of Conejo, 
Columbia, and Holillipah soils. Included areas make up 
about 10 percent of the total acreage. 

Permeability of this Shanghai soil is moderate to a 
depth of 41 inches and slow below this depth. Available 
water capacity is high to very high. Effective rooting 
depth is 40 to 60 inches. A seasonal high water table is 
at a depth of 48 to 60 inches in December through April. 
Runoff is very slow, and the hazard of water erosion is 
Slight. This soil is protected by levees; therefore, it is 
subject to only rare periods of flooding. 

Most areas of this unit are used for irrigated crops, 
mainly tomatoes, corn, and rice. Among the other crops 
grown are peaches, walnuts, and wheat. 

This unit is suited to irrigated row and orchard crops. It 
is limited by the seasonal high water table. Furrow, 
trickle, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used 
generally is governed by the crop grown. Irrigation water 
needs to be applied carefully to prevent the buildup of a 
high water table during the growing season. Drainage 
may also be needed. Returning crop residue to the soil 
or regularly adding other organic matter improves fertility, 
reduces crusting, and increases the water intake rate. 
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Excessive cultivation can result in the formation of a 
tillage pan. This pan can be broken by subsoiling when 
the soil is dry. 

This map unit is in capability units fls-3 (17), irrigated, 
and ills-3 (17), nonirrigated. 


164—Shanghai silt loam, clay substratum, 
frequently flooded, 0 to 2 percent slopes. This very 
deep, somewhat poorly drained soil is on flood plains. It 
formed in alluvium derived from mixed sources. Elevation 
is 20 to 80 feet. The average annual precipitation is 17 
to 20 inches, the average annual air temperature is 60 to 
64 degrees F, and the average frost-free season is 260 
to 280 days. 

Typically, the surface layer is yellowish brown silt loam 
about 12 inches thick. The upper 29 inches of the 
underlying material is pale brown silt loam, and the lower 
part to a depth of 60 inches or more is black and dark 
gray clay. In some areas the surface layer is fine sandy 
loam. 

Included in this unit are small areas of Columbia and 
Shanghai fine sandy loam. Included areas make up 
about 10 percent of the total acreage. 

Permeability of the Shanghai soil is moderate to a 
depth of 41 inches and slow below this depth. Available 
water capacity is high to very high. Effective rooting 
depth is 40 to 60 inches. A seasonal high water table is 
at a depth of 48 to 60 inches in December through April. 
Runoff is very slow, and the hazard of water erosion is 
moderate. This soil is subject to frequent, long periods of 
flooding in December through April. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Among the other crops grown are corn, 
tomatoes, dry beans, grain sorghum, and safflower. 
Some areas are used for irrigated pears and prunes. 

This unit is suited to irrigated crops. It is limited mainly 
by the seasonal high water table, hazard of flooding, and 
wetness because of flooding. Orchard crops, that 
tolerate wetness such as prunes and pears, are suited to 
this unit. Maintaining a cover crop in orchards helps to 
control erosion during periods of flooding. Furrow, 
border, corrugation, and sprinkler irrigation systems are 
suited to this unit. The method used generally is 
governed by the crop grown. Irrigation water needs to be 
applied carefully to prevent the buildup of a high water 
table during the growing season. Drainage may also be 
needed. Field ditches and pipe drops or other outlets are 
needed to remove excess surface water. Returning crop 
residue to the soil or regularly adding other organic 
matter improves fertility, reduces crusting, and increases 
the water intake rate. Excessive cultivation can result in 
the formation of a tillage pan. This pan can be broken by 
subsoiling when the soil is dry. 

This map unit is in capability unit |[Vw-2 (17), irrigated 
and nonirrigated. 
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165—Shanghal silt loam, frequently flooded, 0 to 2 
percent slopes. This very deep, somewhat poorly 
drained soil is on flood plains. It formed in alluvium 
derived from mixed sources. Elevation is 20 to 80 feet. 
The average annual precipitation is 17 to 20 inches, the 
average annual air temperature is 60 to 64 degrees F, 
and the average frost-free season is 260 to 280 days. 

Typically, the surface layer is very pale brown silt loam 
about 11 inches thick. The underlying material to a depth 
of 60 inches or more is very pale brown and pale brown 
silt loam. In some areas the surface layer is fine sandy 
loam or loamy sand. 

Included in this unit are small areas of Columbia and 
Holillipah soils. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Shanghai soil is moderate. 
Available water capacity is high to very high. Effective 
rooting depth is 60 inches or more. A seasonal high 
water table is at a depth of 36 to 60 inches in December 
through April. Runoff is very slow, and the hazard of 
water erosion is moderate. This soil is subject to 
frequent, long periods of flooding in December through 
April. 

Most areas of this unit are used for irrigated orchard 
crops, mainly peaches, prunes, and pears. Among the 
other crops grown are corn, tomatoes, dry beans, grain 
sorghum, and safflower. Some areas are used for 
recreation. 

This unit is suited to irrigated crops. It is limited mainly 
by the hazard of flooding. Maintaining a cover crop in 
orchards helps to control erosion during periods of 
flooding. Field ditches and pipe drops or other outlets 
are needed to remove excess surface water. Furrow, 
border, corrugation, and sprinkler irrigation systems are 
suited to this unit. The method used generally is 
governed by the crop grown. Returning crop residue to 
the soil or regularly adding other organic matter improves 
fertility, reduces crusting, and increases the water intake 
rate. Excessive cultivation can result in the formation of 
a tillage pan. This pan can be broken by subsoiling when 
the soil is dry. 

This unit is suited to recreational development. It is 
limited mainly by the hazards of flooding and soil 
blowing. Erosion and sedimentation can be controlled 
and the esthetic value of the area enhanced by 
maintaining adequate plant cover. Plant cover can be 
maintained by limiting traffic. 

This map unit is in capability unit |Vw-2 (17), irrigated 
and nonirrigated. 


166—Shanghal silt loam, wet, 0 to 2 percent 
slopes. This very deep, somewhat poorly drained soil is 
on flood plains. {t formed in alluvium derived from mixed 
sources. Elevation is 20 to 80 feet. The average annual 
precipitation is 17 to 20 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free season is 260 to 280 days. 
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Typically, the surface layer is light yellowish brown silt 
loam about 8 inches thick. The underlying material to a 
depth of 60 inches or more is stratified, light yellowish 
brown and very pale brown silt loam and very fine sandy 
loam and very pale brown silty clay loam. 

Included in this unit are small areas of Columbia and 
Shanghai fine sandy loam. Included areas make up 
about 10 percent of the total acreage. 

Permeability of this Shanghai soil is moderate. 
Available water capacity is high to very high. Effective 
rooting depth is 60 inches or more. A water table is at a 
depth of 30 to 60 inches in December through April and 
at a depth of 48 to 60 inches in May through November. 
Runoff is very slow, and the hazard of water erosion is 
moderate. This soil is subject to frequent, long periods of 
flooding from December through April. 

This unit is used for irrigated orchard crops, mainly 
prunes and pears. 

This unit is suited to orchard crops. It is limited mainly 
by the hazard of flooding and the high water table. 
Orchard crops that are adapted to wetness, such as 
prunes and pears, are suited to this unit. Maintaining a 
cover crop in orchards helps to control erosion during 
periods of flooding. Furrow, border, corrugation, and 
sprinkler irrigation systems are suited to this unit. The 
method used generally is governed by the crop grown. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Excessive 
cultivation can result in the formation of a tillage pan. 
This pan can be broken by subsoiling when the soil is 
dry. 

This map unit is in capability unit IVw-2 (17), irrigated 
and nonirrigated. 


167—Shanghai silty clay loam, 0 to 2 percent 
slopes. This very deep, somewhat poorly drained soil is 
on flood plains. It formed in alluvium derived from mixed 
sources. Elevation is 20 to 50 feet. The average annual 
precipitation is 14 to 17 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free season is 260 to 280 days. 

Typically, the surface layer is light brownish gray silty 
clay loam about 13 inches thick. The upper 25 inches of 
the underlying material is light brownish gray silty clay 
loam, and the lower part to a depth of 60 inches or more 
is light brownish gray fine sandy loam. In some areas the 
soil is silt loam throughout. 

Included in this unit are small areas of Columbia and 
Holillipah soils and a soil that is similar to this Shanghai 
soil but has underlying material of clay. Included areas 
make up about 10 percent of the total acreage. 

Permeability of this Shanghai soil is moderately slow. 
Available water capacity is very high. Effective rooting 
depth is 60 inches or more. A seasonal high water table 
is at a depth of 36 to 60 inches in December through 
April. Runoff is very slow, and the hazard of water 
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erosion is slight. This soil is protected by levees; 
therefore, it is subject to only rare periods of flooding. 

Most areas of this unit are used for irrigated crops, 
mainly walnuts and tomatoes. Among the other crops 
grown are peaches, prunes, rice, corn, grain sorghum, 
safflower, dry beans, and sugar beets. Some areas are 
used for nonirrigated wheat and barley. 

This unit is suited to irrigated crops and nonirrigated 
wheat and barley. It has few limitations. Furrow, border, 
corrugation, and sprinkler irrigation systems are suited to 
this unit. The method used generally is governed by the 
crop grown. Returning crop residue to the soil or 
regularly adding other organic matter improves fertility, 
reduces crusting, and increases the water intake rate. 
Excessive cultivation can result in the formation of a 
tillage pan. This pan can be broken by subsoiling when 
the soil is dry. 

This map unit is in class | (17), irrigated, and capability 
unit IIlc-1 (17), nonirrigated. 


168—Shanghai Variant loamy sand, 0 to 1 percent 
slopes. This very deep, somewhat poorly drained soil is 
on flood plains. It formed in alluvium derived from mixed 
sources. Elevation is 20 to 50 feet. The average annual 
precipitation is 14 to 17 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free period is 260 to 280 days. 

Typically, the surface layer is pale brown loamy sand 
about 18 inches thick. The upper 11 inches of the 
underlying material is light brownish gray silt loam, the 
next 23 inches is dark gray silty clay loam, and the lower 
part to a depth of 60 inches or more is dark grayish 
brown silty clay loam. 

Included in this unit are small areas of Columbia, 
Nueva, and Shanghai soils. Also included are small 
areas of soils that are similar to this Shanghai Variant 
soil but have underlying material of loam. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Shanghai Variant soil is rapid to a 
depth of 18 inches and moderately slow below this 
depth. Available water capacity is high. Effective rooting 
depth is 60 inches or more. A seasonal high water table 
is at a depth of 36 to 60 inches in December through 
April. Runoff is very slow, and the hazard of water 
erosion is slight. This soil is protected by levees; 
therefore, it is subject to only rare periods of flooding. 

Most areas of this unit are used for irrigated crops, 
mainly walnuts. Among the other crops grown are corn 
and dry beans. 

This unit is suited to irrigated crops. It limited mainly by 
the moderately rapid permeability of the surtace layer. 
Sprinkler, trickle, and furrow irrigation systems are suited 
to this unit. The method used generally is governed by 
the crop grown. Irrigation water needs to be applied 
carefully to prevent the buildup of a water table during 
the growing season. Returning crop residue to the soil or 
regularly adding other organic matter improves fertility, 
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reduces crusting, and increases the water intake rate. 
Excessive cultivation can result in the formation of a 
tillage pan. This pan can be broken by subsoiling when 
the soil is dry. 

This map unit is in capability units Ils-4 (17), irrigated, 
and IVs-4 (17), nonirrigated. 


169—Snelling loam, 0 to 2 percent slopes. This very 
deep, well drained soil is on stream terraces. It formed in 
alluvium derived dominantly from granitic sources. 
Elevation is 45 to 70 feet. The average annual 
precipitation is 17 to 20 inches, the average annual air 
temperature is 60 to 64 degrees F, and the average 
frost-free period is 260 to 280 days. 

Typically, the surface layer is brown loam about 3 
inches thick. The upper 16 inches of the subsoil is strong 
brown loam, and the lower 32 inches is reddish brown 
sandy clay loam and loam. The underlying material to a 
depth of 60 inches or more is yellowish red sandy loam. 

Included in this unit are small areas of Columbia, 
Cometa, and San Joaquin soils. Included areas make up 
about 20 percent of the total acreage. 

Permeability of this Snelling soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. 

Most areas of this unit are used for irrigated orchard 
crops, mainly walnuts and peaches. Among the other 
crops grown are irrigated prunes and rice and 
nonirrigated wheat and barley. Some areas are used for 
irrigated pasture. 

This unit is suited to irrigated crops. It has few 
limitations. Furrow, border, corrugation, and sprinkler 
irrigation systems are suited to this unit. Returning crop 
residue to the soil or regularly adding other organic 
matter improves fertility, reduces crusting, and increases 
the water intake rate. This practice, however, is not 
applicable if the soil is used for rice production. 

This unit is suited to irrigated pasture. Proper stocking 
rates, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Periodic mowing and 
clipping help to maintain uniform growth, discourage 
selective grazing, and reduce clumpy growth. Fertilizer is 
needed to ensure optimum growth of grasses and 
legumes. 

If this unit is used for nonirrigated crops, the main 
limitation is droughtiness. 

This map unit is in capability class | (17), irrigated, and 
capability unit Illc-1, nonirrigated. 


170—Snelling loam, occasionally flooded, 0 to 2 
percent slopes. This very deep, well drained soil is on 
stream terraces. It formed in alluvium derived dominantly 
from granitic sources. Elevation is 45 to 70 feet. The 
average annual precipitation is 17 to 20 inches, the 
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average annual air temperature is 60 to 64 degrees F, 
and the average frost-free period is 260 to 280 days. 

Typically, the surface layer is brown loam about 3 
inches thick. The upper 16 inches of the subsoil is strong 
brown loam, and the lower 32 inches is reddish brown 
sandy clay loam and loam. The underlying material to a 
depth of 60 inches or more is yellowish red sandy loam. 

Included in this unit are small areas of Columbia, 
Cometa, and San Joaquin soils. Included areas make up 
about 20 percent of the total acreage. 

Permeability of this Snelling soil is moderately stow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. This soil is subject to occasional, 
brief periods of flooding in November through April. 

Most areas of this unit are used for irrigated crops, 
mainly rice. 

This unit is suited to irrigated crops. It is limited mainly 
by wetness because of flooding. Furrow, border, 
corrugation, and sprinkler irrigation systems are suited to 
this unit. The method used generally is governed by the 
crop grown. Field ditches and pipe drops or other outlets 
are needed to remove excess water from the surface. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. This practice, 
however, is not applicable if the soil is used for rice 
production. 

This map unit is in capability units Ilw-2 (17), irrigated, 
and Illw-2 (17), nonirrigated. 


171—Stohlman-Palls stony sandy loams, 30 to 50 
percent slopes. This map unit is on hills. The native 
vegetation is mainly annual grasses and forbs. Elevation 
is 75 to 1,500 feet. The average annual precipitation is 
16 to 18 inches, the average annual air temperature is 
60 to 62 degrees F, and the average frost-free period is 
250 to 270 days. 

This unit is 40 percent Stohlman stony sandy loam 
and 35 percent Palls stony sandy loam. The Stohiman 
soil is on convex ridgetops, and the Palls soil is on 
concave side slopes. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Ocraig very 
stony sandy loam and Rock outcrop. Also included are 
small areas of soils that are similar to the Palls soil but 
have bedrock at a depth of 40 to 60 inches. Included 
areas make up about 25 percent of the total acreage. 

The Stohlman soil is shallow and well drained. It 
formed in residuum derived dominantly from andesite 
and andesitic lahar. Typically, 3 to 15 percent of the 
surface is covered with stones. The surface layer is light 
brownish gray and pale brown stony sandy foam about 7 
inches thick. The subsoil is pale brown gravelly sandy 
loam about 9 inches thick. Hard andesitic rock is at a 
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depth of 16 inches. Depth to bedrock ranges from 10 to 
20 inches. 

Permeability of the StohIman soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

The Palls soil is moderately deep and well drained. It 
formed in residuum derived dominantly from andesite 
and andesitic lahar. Typically, 3 to 15 percent of the 
surface is covered with stones. The surface layer is 
brown and light grayish brown stony sandy loam about 8 
inches thick. The subsoil is light brownish gray and pale 
brown gravelly sandy loam about 23 inches thick. Hard 
extrusive igneous rock is at a depth of 31 inches. Depth 
to bedrock ranges from 20 to 40 inches. 

Permeability of the Palls soil is moderately rapid. 
Available water capacity is low to very low. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used as rangeland. 

{f this unit is used as rangeland, the main limitation is 
slope. Steepness of slope limits access by livestock and 
results in overgrazing of the less sloping areas. Proper 
placement of livestock watering facilities and salt 
improves distribution of livestock. Grazing should be 
delayed until the soil is firm and the more desirable 
forage plants have achieved sufficient growth to 
withstand grazing pressure. Livestock grazing should be 
managed to protect the unit from erosion. If the range is 
overgrazed, the proportion of preferred forage plants 
decreases and the proportion of less preferred forage 
plants increases; therefore, livestock grazing should be 
managed so that the desired balance of preferred 
species is maintained in the plant community. The 
present vegetation on this unit is mainly soft chess, wild 
oat, fescue, and filaree. 

This map unit is in capability subclass Vis (18), 
nonirrigated. 


172--Stohiman-Palls stony sandy loams, cool, 30 
to 50 percent slopes. This map unit is on hills with 
north, northeast, and northwest aspects. The native 
vegetation is mainly hardwood trees with an understory 
of annual grasses and forbs. Elevation is 75 to 1,500 
feet. The average annual precipitation is 17 to 19 inches, 
the average annual air temperature is 58 to 60 degrees 
F, and the average frost-free period is 250 to 270 days. 

This unit is 40 percent Stohlman stony sandy loam 
and 35 percent Palls stony sandy loam. The Stohiman 
soil is on convex ridgetops, and the Palls soil is on 
concave side slopes. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Ocraig very 
stony sandy loam and Rock outcrop. Also included are 
small areas of soils that are similar to the Palls soil but 
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have bedrock at a depth of 40 to 60 inches. Included 
areas make up about 25 percent of the total acreage. 

The Stoh!man soil is shallow and well drained. It 
formed in residuum derived dominantly from andesite 
and andesitic lahar. Typically, 3 to 15 percent of the 
surface is covered with stones. The surface layer is light 
brownish gray and pale brown stony sandy loam about 7 
inches thick. The subsoil is pale brown gravelly sandy 
loam about 9 inches thick. Hard andesitic lahar is at a 
depth of 16 inches. Depth to bedrock ranges from 10 to 
20 inches. 

Permeability of the Stohlman soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the hazard 
of water erosion is moderate to high. 

The Palls soil is moderately deep and well drained. It 
formed in residuum derived dominantly from extrusive 
igneous rock. Typically, 3 to 15 percent of the surface is 
covered with stones. The surface layer is brown and light 
grayish brown stony sandy loam about 8 inches thick. 
The subsoil is light brownish gray and pale brown 
gravelly sandy loam about 23 inches thick. Hard 
extrusive rock is at a depth of 31 inches. Depth to 
bedrock ranges from 20 to 40 inches. 

Permeability of the Palls soil is moderately rapid. 
Available water capacity is low to very low. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is moderate to high. 

This unit is used as woodland and livestock grazing. 

This unit supports stands of blue oak. On the Palls 
soil, volumes of approximately 93 cords per acre of blue 
oak with an average diameter at breast height of about 
12 inches have been measured. On the Stohlman soil, 
volumes of approximately 12.5 cords per acre of blue 
oak with an average diameter at breast height of about 9 
inches have been measured. Stones on the surface and 
slope limit harvesting of the blue oak. Care is needed in 
harvesting to allow for stump sprouting for regeneration 
of the oak and to minimize soil erosion when the plant 
cover is disturbed. 

If this unit is used for livestock grazing, the main 
limitation is stope. Steepness of slope limits access by 
livestock and results in overgrazing of the less sloping 
areas. Proper placement of livestock watering facilities 
and salt improve distribution of livestock. Grazing should 
be delayed until the soil is firm and the more desirable 
forage plants have achieved sufficient growth to 
withstand grazing pressure. Livestock grazing should be 
managed to protect the unit from erosion. If the range is 
overgrazed, the proportion of preferred forage plants 
decreases and the proportion of less preferred forage 
plants increases; therefore, livestock grazing should be 
‘nanaged so that the desired balance of preferred 
species is maintained in the plant community. The tree 
overstory generally is open; therefore, light reaches the 
ground and encourages the growth of a good understory. 
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The present understory vegetation on this unit is mainly 
soft chess, wild oat, fescue, and filaree. . 

This map unit is in capability subclass Vis (18), 
nonirrigated. 


173—Subaco clay, 0 to 2 percent slopes. This 
moderately deep soil is in basins. Under natural 
conditions this soil is poorly drained; however, drainage 
has been improved by the use of open ditches and flood 
control structures. The soil formed in alluvium derived 
from mixed sources. Elevation is 20 to 50 feet. The 
average annual precipitation is 14 to 17 inches, the 
average annual air temperature is 60 to 64 degrees F, 
and the average frost-free season is 260 to 280 days. 

Typically, the surface layer is dark gray clay about 13 
inches thick. The underlying material is gray clay about 
13 inches thick over siltstone. Depth to siltstone ranges 
from 20 to 40 inches. 

Included in this unit are small areas of Capay soils, 
Clear Lake clay, and Oswald soils. Included areas make 
up about 20 percent of the total acreage. 

Permeability of this Subaco soil is slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. A perched water table is at a 
depth of 18 to 36 inches in December through April. 
Runoff is very slow, and the hazard of water erosion is 
slight. The shrink-swell potential is high. This soil is 
protected by levees; therefore, it is subject to only rare 
periods of flooding. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Among the other crops grown are tomatoes, 
dry beans, sugar beets, grain sorghum, corn, and 
safflower. Some areas are used for nonirrigated wheat 
and barley. 

This unit is suited to irrigated crops. It is limited mainly 
by the slow permeability of the soil. Furrow, border, and 
corrugation irrigation systems are suited to this unit. 
Sprinkler irrigation can be used, but water needs to be 
applied slowly to minimize runoff. The method used 
generally is governed by the crop grown. Because of the 
slow permeability of the soil in this unit, water should be 
applied so that it does not stand on the surface and 
damage the crops. This practice, however, is not 
applicable if the soil is used for rice production. Tilth and 
fertility can be improved by returning crop residue to the 
soil. 

Nonirrigated areas of this unit are suited to small grain. 
These areas are limited mainly by the slow permeability 
of the soil. Because of this slow permeability and 
wetness that results from winter rains, small grain should 
be planted in raised beds. 

This map unit is in capability unit IIlw-5 (17), irrigated 
and nonirrigated. 


174—Tisdale clay loam, 0 to 2 percent slopes. This 
moderately deep, well drained soil is on low terraces. It 
formed in alluvium derived from mixed sources. Elevation 
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is 20 to 80 feet. The average annual precipitation is 17 
to 20 inches, the average annual air temperature is 60 to 
64 degrees F, and the average frost-free season is 260 
to 280 days. 

Typically, the surface layer is brown clay loam about 
11 inches thick. The subsoil is pale brown and light 
yellowish brown clay loam about 20 inches thick over 
siltstone. Depth to siltstone ranges from 20 to 40 inches. 
Thickness of the siltstone ranges from 6 inches to many 
feet. In some areas the soil is loam throughout. 

Included in this unit are small areas of Conejo, Gridley, 
Liveoak, and Oswald soils. Also included are small areas 
of a soil that is similar to this Tisdale soil but has a 
hardpan 0.5 to 2.0 inches thick over the siltstone. 
Included areas make up about 25 percent of the total 
acreage. 

Permeability of this Tisdale soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is very slow, and 
the hazard of water erosion is slight. 

Most areas of this unit are used for irrigated orchard 
crops, mainly prunes and peaches. Among the other 
crops grown are rice, corn, tomatoes, and melons. Some 
areas are used for homesite development. 

This unit is suited to irrigated crops. It is limited mainly 
by the restricted rooting depth. Because of this limitation, 
trees are subject to windthrow when the soil is wet. 
Where a thin siltstone layer is present at a root-limiting 
depth and is underlain by more permeable material, 
excavations of adequate depth should be made for each 
planting. Furrow, trickle, border, corrugation, and 
sprinkler irrigation systems are suited to this unit. The 
method used generally is governed by the crop grown. 
Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Excessive 
cultivation can result in the formation of a tillage pan. 
This pan can be broken by subsoiling when the soil is 
dry. 
If this unit is used for homesite development, the main 
limitation is the depth to siltstone. In areas where the 
layer of siltstone is thin and is underlain by more 
permeable material, septic tank absorption lines should 
be placed below the siltstone. Because of this restrictive 
layer, onsite sewage disposal systems often fail or do 
not function properly during periods of high rainfall. If the 
density of housing is moderate to high, community 
sewage systems are needed to prevent contamination of 
water supplies as a result of seepage from onsite 
sewage disposal systems. 

This map unit is in capability unit Ills-8 (17), irrigated 
and nonirrigated. 


175—Yuvas loam, 0 to 2 percent slopes. This 
moderately deep, moderately well drained soil is on low 
terraces and basin rims. It formed in alluvium derived 
from mixed sources. Elevation is 20 to 80 feet. The 
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average annual precipitation is 17 to 20 inches, the 
average annual air temperature is 60 to 64 degrees F, 
and the average frost-free season is 260 to 280 days. 

Typically, the surface layer is light yellowish brown and 
pale brown loam about 16 inches thick. The subsoil is 
pink clay about 8 inches thick. The next layer is a 
strongly cemented hardpan about 14 inches thick. 
Siltstone is at a depth of 38 inches. Depth to the 
hardpan ranges from 20 to 40 inches. 

Included in this unit are small areas of Conejo, Gridley, 
Oswald, and Tisdale soils. Included areas make up about 
15 percent of the total acreage. 

Permeability of this Yuvas soil is moderate to a depth 
of 16 inches and very slow below this depth. Available 
water capacity is low. Effective rooting depth is 14 to 28 
inches. For insignificant periods of time after intense 
rainstorms in December through April, there is a perched 
water table at a depth of 18 to 36 inches. Runoff is very 
slow, and the hazard of water erosion is slight. This soil 
is protected by levees; therefore, it is subject to only rare 
periods of flooding. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Among the other crops grown are corn and 
prunes. 

This unit is suited to irrigated crops. It is limited mainly 
by the very slow permeability of the soil. Furrow, border, 
corrugation, and sprinkler irrigation systems are suited to 
this unit. The method used generally is governed by the 
crop grown. Because of the very slow permeability of the 
soil in this unit, water should be applied so that it does 
not stand on the surface and damage the crops. This 
practice, however, is not applicable if the soil is used for 
tice production. Tilth and fertility can be improved by 
returning crop residue to the soil. 

If this unit is used for irrigated prunes, the main 
limitation is the restricted rooting depth. Because of this 
limitation, trees are subject to windthrow when the soil 
is wet. 

This map unit is in capability unit IVs-3 (17), irrigated 
and nonirrigated. 


176—Yuvas loam, frequently flooded, 0 to 2 
percent slopes. This moderately deep, moderately well 
drained soil is on terraces and basin rims. It formed in 
alluvium derived from mixed sources. Elevation is 20 to 
80 feet. The average annual precipitation is 17 to 20 
inches, the average annual air temperature is 60 to 64 
degrees F, and the average frost-free period is 260 to 
280 days. 

Typically, the surface layer is light yellowish brown and 
pale brown loam about 16 inches thick. The subsoil is 
pink clay about 8 inches thick. The next layer is a 
strongly cemented hardpan about 14 inches thick. 
Siltstone is at a depth of 38 inches. Depth to the 
hardpan ranges from 20 to 40 inches. In some areas the 
surface layer is clay loam. 
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Included in this unit are small areas of Oswald clay 
and soils that are similar to this Yuvas soil but have a 
Clay loam surface layer. Included areas make up about 
20 percent of the total acreage. 

Permeability of this Yuvas soil is moderate to a depth 
of 16 inches and very slow below this depth. Available 
water capacity is low. Effective rooting depth is 14 to 28 
inches. A perched water table is at a depth of 18 to 36 
inches in December through April. Runoff is very slow, 
and the hazard of water erosion is slight. This soil is 
subject to frequent, long periods of flooding in December 
through April. 

Most areas of this unit are used for irrigated crops, 
mainly rice. Among the other crops grown are corn, grain 
sorghum, safflower, and dry beans. 
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This unit is suited to rice production and irrigated field 
and row crops. It is limited mainly by wetness because of 
flooding and the slow permeability of the soil. Furrow, 
border, corrugation, and sprinkler irrigation systems are 
Suited to this unit. The method used generally is 
governed by the crop grown. Because of the very slow 
permeability of the soil in this unit, water should be 
applied so that it does not stand on the surface and 
damage the crops. This practice, however, is not 
applicable if the soil is used for rice production. Field 
ditches and pipe drops or other outlets are needed to 
remove excess water from the surface. Tilth and fertility 
can be improved by returning crop residue to the soil. 

This map unit is in capability unit |[Vw-2 (17), irrigated 
and nonirrigated. 


Prime Farmland 
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In this section, prime farmland is defined and 
discussed and the prime farmland soils in this survey 
area are listed. 

Prime farmland is of major importance in providing the 
nation’s short- and long-range needs for food and fiber. 
The acreage of high-quality farmland is limited, and the 
U.S. Department of Agriculture recognizes that 
government at local, state, and federal levels, as well as 
individuals, must encourage and facilitate the wise use of 
our nation’s prime farmland. 

Prime farmland soils, as defined by the U.S. 
Department of Agriculture, are soils that are best suited 
to producing food, seed, forage, fiber, and oilseed crops. 
Such soils have properties that are favorable for the 
economic production of sustained high yields of crops. 
The soils need only to be treated and managed using 
acceptable farming methods. Adequate moisture and a 
sufficiently long growing season are required. Prime 
farmland soils produce the highest yields with minimal 
units of energy and economic resources, and farming 
these soils results in the least damage to the 
environment. 

Prime farmland soils may presently be in use as 
cropland, pasture, or woodland, or they may be in other 
uses. They either are used for producing food and fiber 
or are available for these uses. Urban or built-up land, 
public land, and water areas cannot be considered prime 
farmland. Urban or built-up land is any contiguous unit of 
land 10 acres or more in size that is used for such 
purposes as housing, industrial, and commercial sites, 
sites for institutions or public buildings, small parks, golf 
courses, cemeteries, railroad yards, airports, sanitary 
landfills, sewage treatment plants, and water control 
Structures. Public land is land not available for farming in 
national forests, national parks, military reservations, and 
State parks. 

Prime farmland soils commonly get an adequate and 
dependable supply of moisture from precipitation or 
irrigation. Temperature and growing season are 
favorable, and level of acidity or alkalinity is acceptable. 
The soils have few, if any, rocks and are permeable to 
water and air. They are not excessively erodible or 
saturated with water for long periods and are not flooded 
during the growing season. The slope ranges mainly 
from 0 to 6 percent. 

Soils that have a high water table, are subject to 
flooding, or are droughty may qualify as prime farmland 


soils if the limitations are overcome by drainage, flood 
control, or irrigation. Onsite evaluation is necessary to 
determine the effectiveness of corrective measures. 
More information on the criteria for prime farmland soils 
can be obtained at the local office of the Soil 
Conservation Service. 

A recent trend in land use has been the conversion of 
prime farmland to urban and industrial uses. The loss of 
prime farmland to other uses puts pressure on lands that 
are less productive than prime farmland. 

About 187,402 acres, or nearly 48 percent of the 
survey area, would meet the requirements for prime 
farmland if an adequate and dependable supply of 
irrigation water were available. 

The following map units meet the soil requirements for 
prime farmland when irrigated. On some soils included in 
the list, measures should be used to overcome a hazard 
or limitation, such as flooding, wetness, or droughtiness. 
The location of each map unit is shown on the detailed 
soil maps at the back of this publication. Soil qualities 
that affect use and management are described in the 
section “Detailed Soil Map Units.’ This list does not 
constitute a recommendation for a particular land use. 
See Appendix A for the specific criteria used to 
determine prime farmland. 


103 Byington silt loam, 0 to 2 percent slopes 

104  Capay silty clay, 0 to 2 percent slopes 

105 Capay silty clay, occasionally flooded, 0 to 2 per- 
cent slopes 

107 Capay silty clay, siltstone substratum, 0 to 2 per- 
cent slopes 

108 Capay silty clay, wet, 0 to 2 percent slopes 

109 Capay clay, hardpan substratum, 0 to 2 percent 
slopes 

110 Clear Lake silt loam, 0 to 2 percent slopes 

112 Clear Lake clay, 0 to 2 percent slopes 

114 Clear Lake clay, hardpan substratum, 0 to 2 per- 
cent slopes 

115 Clear Lake clay, siltstone substratum, 0 to 2 per- 
cent slopes 

117 Columbia fine sandy loam, 0 to 2 percent slopes 

119 Columbia fine sandy loam, clay substratum, 0 to 2 
percent slopes 

122 Columbia loam, 0 to 2 percent slopes 

124 Conejo loam, 0 to 2 percent slopes 

125 Conejo loam, siltstone substratum, 0 to 2 percent 
slopes 
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127 
131 
133 
136 
138 
140 
141 


142 


144 
145 


Conejo-Urban land complex, 0 to 2 percent slopes 
Garretson Variant loam, 0 to 2 percent slopes 
Holillipah loamy sand, 0 to 2 percent slopes 
Holillipah sandy loam, 0 to 2 percent slopes 
Liveoak sandy clay loam, 0 to 1 percent slopes 
Marcum clay loam, 0 to 2 percent slopes 

Marcum clay loam, siltstone substratum, 0 to 1 
percent slopes 

Marcum clay loam, occasionally flooded, 0 to 2 
percent slopes 

Nueva loam, 0 to 1 percent slopes 

Nueva loam, occasionally flooded, 0 to 1 percent 
slopes 


146 
150 
151 
162 
163 


167 
168 


169 
170 


Nueva loam, wet, 0 to 1 percent slopes 

Olashes sandy loam, 0 to 2 percent slopes 
Olashes sandy loam, 2 to 5 percent slopes 
Shanghai silt loam, 0 to 2 percent slopes 
Shanghai silt loam, clay substratum, 0 to 2 per- 
cent slopes 

Shanghai silty clay loam, 0 to 2 percent slopes 
Shanghai Variant loamy sand, 0 to 1 percent 
slopes 

Snelling loam, 0 to 2 percent slopes 

Snelling loam, occasionally flooded, 0 to 2 percent 
slopes 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavioral characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
rangeland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the potentials and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


General management needed for crops and for hay 
and pasture is suggested in this section. Cropland 
management is discussed; the system of land capability 
classification used by the Soil Conservation Service is 
explained; and estimated yields of the main crops and 
hay and pasture plants commonly grown are listed for 
each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 


in the description of each soil under “Detailed Soil Map 
Units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 


Cropland Management 


David H. Chaney, John F. Williams, and Charles B. Wilson, 
Agricultural Extension Service, and Ernst D. Paschke, Soil 
Conservation Service, helped to prepare this section. 


Favorable soil, climate, and water conditions are 
responsible for the development of a very intensified and 
diversified agricultural industry in Sutter County. Over 
318,000 acres of irrigated crops, including 20,000 acres 
of irrigated pasture, was harvested in I98I. More than 50 
fruit, nut, field, vegetable, and seed crops are produced 
commercially. High land values and rising production 
costs make double-cropping a more efficient way to use 
cropland. Double-cropped land generally is planted to 
small grain in winter and is harvested for grain or 
occasionally for hay in spring. The second crop often is 
grain sorghum, dry beans, corn, cucurbits, or rice. 
Intercropping of beans, grain sorghum, or cucurbits is 
sometimes practiced in young orchards to make more 
intensive use of the available land. 

Major goals of farm operators are to achieve maximum 
production and to maintain product quality, which 
maximize profit. To attain these goals, management 
practices are applied to protect soil fertility, prevent 
erosion, reduce maintenance, and conserve energy and 
water. 

Soil management practices needed in Sutter County 
include conservation cropping systems, cover and green 
manure crops, chiseling and subsoiling, crop residue use, 
fertilization, conservation tillage, and pasture 
management. Conservation measures that can be 
applied on irrigated land also include practices such as 
land leveling and constructing irrigation pipelines, 
irrigation ditches, canal linings, drainage ditches, water 
control structures, and irrigation tailwater recovery 
systems. Irrigation systems commonly used are level 
border, graded border, furrow, subirrigation, sprinkler, 
trickle, and combinations of surface and sprinkler 
systems. An example of a combination system is the use 
of sprinkler irrigation on tomatoes through germination 
and early growth, followed by the use of furrow irrigation. 

Conservation cropping systems consist of procedures 
for growing crops using a combination of cultural and 
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management measures. Systems are successful when 
beneficial crops and practices offset the undesirable 
effects of soil depleting crops and practices and erosion 
is controlled. These conservation systems are applicable 
on all crops in the survey area. Management 
considerations include the effect of weeds, disease, and 
insect pests resulting from a given crop rotation. It also 
includes use of soil improving practices, crop rotation, 
and reduction of erosion to an acceptable level. 

Fertilization with commercial fertilizer is essential for 
successful production of all commercial crops grown in 
the area. Nitrogen and phosphates are the primary 
nutrients needed for many crops. Potassium and zinc are 
also deficient in some soils for certain crops. Amount, 
type, timing, and method of applying fertilizer vary greatly 
according to crop, soil, crop rotation, and presence of 
crop residue. Determination of fertilizer requirements 
should be based on periodic soil tests, especially if fruit 
and nut crops are grown. 

Cover and green manure crops are usually volunteer 
or planted annual grasses and legumes providing 
seasonal soil protection. An annually reseeding winter- 
growing grass should be seeded before October 15. 
Some growth will occur in winter, providing erosion 
control. In spring, the cover crop can be mowed to a 
height of 4 inches to reduce potential frost damage to 
the crop. To.allow development and maturity of the 
seed, the cover crop should not be mowed after it starts 
to head. After viable seed has set, the crop can be 
mowed at any height. The viable seed will be available 
the following fall to start the annual growth cycle over 
again. Occasionally, cropland is seeded to annual 
legumes, particularly following leveling. In addition to 
providing cover for erosion control, organic matter is 
added to the soil when the cover crop is disked into the 
soil in spring to improve infiltration, aeration, and tilth. In 
many sprinkler irrigated nut orchards, vegetation is 
controlled by mowing and strip-spraying tree rows. 

Growing annual grasses in orchards is advantageous 
because they provide protection from erosion in winter. 
These grasses set viable seed and die early in summer; 
therefore, they do not deplete soil moisture during the 
latter part of the growing season. 

Chiseling and subsoiling are used to increase the 
effective rooting depth in soils that have a plowpan or 
hardpan. Chiseling the plowpan and subsoiling the 
hardpan increase permeability and internal drainage, 
help to prevent a perched water table from developing, 
and allow deeper penetration of roots. Chiseling also 
temporarily benefits soils that have a clay subsoil; 
however, these soils will eventually return to their original 
condition. The San Joaquin soils in the southeastern part 
of the county may benefit from subsoiling. Depth of 
subsoiling should be based on the depth to the bottom 
of the hardpan. Crops such as rice grow well on these 
soils without modification of the hardpan. 
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Crop residue use helps to maintain soil tilth, organic 
matter content, and fertility and increases the water 
intake rate. Crop residue usually is incorporated into the 
soil. Some crop residue, such as winter cereal straw, is 
often burned or baled to permit preparation of the 
seedbed if double-cropping is practiced. Rice stubble is 
also customarily burned for disease control and as a 
practical way to dispose of the large amounts of organic 
matter produced. Orchard prunings generally are 
shredded or incorporated into the soil. 

Conservation tillage is performing the crop cultivation 
operations necessary to control weeds, obtain favorable 
movement of air and water in the soil, and prepare an 
adequate seedbed in a sequence and manner that 
maintain at least 30 percent of the soil surface covered 
by residue after planting. Combining tillage operations to 
reduce the number of trips over a field and delaying 
tillage operations while the soils are wet are important 
factors in maintaining soil tilth, preventing compaction, 
and conserving energy. 

Pasture management is essential to achieve maximum 
production, maintain desirable plant populations, and 
extend the productive life of the pasture. Rotation 
grazing and occasional mowing to maintain uniform 
growth are desirable. Deferring grazing when the soil is 
wet helps to prevent compaction. Commercial ranchers 
usually move livestock to annual rangeland in the Sutter 
Buttes or in other upland areas during the rainy season, 
when the production of pasture is minimal and the soils 
are wet. 

Irrigation water management can be achieved only if 
the land is properly leveled for the type of crops to be 
produced and the facilities necessary for the efficient 
distribution of water have been installed. Irrigation water 
should be applied according to crop requirements and at 
frequencies and rates and in amounts that will promote 
optimal production and minimal runoff and erosion. 

Although most of the irrigated jand in the survey area 
has been leveled, much is being releveled to improve 
irrigation efficiency and permit production of a greater 
variety of crops. 

Pipelines or lined concrete ditches are replacing open 
earth ditches to conserve water and reduce maintenance 
costs. Drainage ditches and erosion control structures to 
safely dispose of tailwater or of surface runoff in winter 
commonly are needed. Irrigation tailwater return systems 
are occasionally installed. More often, the tailwater 
enters drainage ditches and becomes the irrigation water 
supply for downstream operators. Except when rice 
fields are drained prior to harvest in August or 
September, very little irrigation tailwater leaves the area 
during the irrigation season. 

Subsurface water removal is required on some soils 
that have a high water table. These soils are in the 
western part of the survey area, primarily in the Meridian 
area. Nueva loam, wet, is an example of a soil that has a 
permanent high water table. Open drainage ditches or 
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subsurface drainage pipes may be needed to keep the 
water table below the root zone of plants. Seepage may 
also be a problem along the Sacramento River, the 
Sutter Bypass, and the Feather River during periods of 
high river flow. 

Irrigation canals and rice fields also frequently impact 
adjacent lands through seepage. Seepage problems 
delay or restrict cultural operations, such as disking, and 
may reduce crop yields. When seepage persists over 
long periods of time, it can cause loss of trees in 
established orchards. Installing subsurface interceptor or 
open drains and planting annual shallow rooted or water 
tolerant crops, such as rice or pasture, are the primary 
management alternatives where these conditions exist. 

Toxic salt reduction is needed on soils that have 
excessive amounts of salt and alkali. The primary saline- 
sodic area in Sutter County is in the Sutter Basin, in the 
southwestern part of the county, near the Sacramento 
River. Byington soils are the primary saline and sodic 
soils. Reclamation of these soils generally is 
accomplished by planting salt tolerant crops such as 
small grain, providing adequate drainage, and 
overirrigating to permit leaching of salts. Incorporation of 
large amounts of crop residue also aids the reclamation 
process by improving aeration, increasing the water 
intake rate, and improving the soil structure. 

Soils strongly influence the kind of crop and pasture 
plants that can be grown. In areas that have similar 
climate and topography, crops that can be grown are 
related closely to the kind of soil. Crops that are suited 
to the soils in the survey area are discussed in the 
paragraphs that follow. The suitability of each soil for 
growing a given crop is presented in the section 
“Detailed Soil Map Units.” 

Prunes are grown on soils such as those of the 
Marcum, Gridley, and Tisdale series. Because prunes are 
least affected by soils that have fine texture or limited 
rooting depth, recent plantings have been made on 
marginal soils such as Oswald clay. Harvesting is done 
by use of catching frames and truck shakers. Irrigation 
water is most frequently applied in contour checks or 
level basins, but some furrow, border, sprinkler, and 
trickle irrigation is also used. Total net irrigation water 
requirement is about 24 inches annually. Nitrogen and 
potassium fertilizer is applied in some years according to 
crop requirements. Foliar sprays containing zinc are also 
often used. Russet scab, San Jose scale, peach tree 
twig borers, aphids, and mites are controlled by using a 
single spray during the dormant season. 

Peaches are grown on the Conejo, Tisdale, and 
Marcum soils. Most orchards are adapted for mechanical 
harvesting, though many are still harvested by hand. 
Nearly all peaches are surface irrigated. The annual net 
irrigation water requirement is about 26 inches. Peaches 
are a labor intensive crop that involves detailed pruning, 
hand thinning of fruit, and an extensive pest control 
program. Ground or aerial spraying for dormant insect 
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and disease control and for blossom and preharvest 
brown rot control is essential. Nitrogen usually is applied 
each year. Foliar zinc sprays commonly are applied in 
spring. The winter cover crop is disked into the soil in 
spring as soon as orchards are dry enough for 
cultivation. Contour checks usually serve for two 
irrigations before they are knocked down prior to disking 
for weed control. Periodic uniform orchard planning is 
desirable to maintain the grade needed for efficient 
irrigation and for surface drainage in winter. 

Kiwi fruit has become a popular crop because of its 
profitability. Kiwis are best adapted to soils that are well 
drained, such as those of the Liveoak and Conejo series. 
One male vine generally is planted for every eight female 
vines. Construction of a trellis system is essential. The 
first commercial harvesting generally is in the fourth year. 

Planting site preparation usually includes land leveling, 
ripping, and fumigation to control pests such as oak root 
fungus and nematodes. 

Overhead sprinkler systems are installed primarily for 
frost protection and for cooling in summer, but they are 
also used for irrigation. A second irrigation system, 
generally a trickle system, is also commonly installed. 
Vegetation between rows is controlled by mowing. 
Windbreaks are frequently planted. 

Walnuts are grown on deep, well drained soils such as 
those of the Holillipah and Columbia series. Orchards 
are sometimes interplanted with temporary trees that are 
removed when the trees become crowded. Fertilizer 
applications are required, and they should be based on 
the results of soil tests. Planting site preparation includes 
land leveling, ripping to improve internal soil drainage, 
and fumigation for soil-borne pests. Net irrigation water 
requirement is about 23 inches per year. Surface flood 
irrigation commonly is used, but sprinklers are also 
frequently used. Use of portable and fixed sprinklers is 
compatible with nontillage systems and fits well into the 
procedures used for harvesting walnuts. A smooth, firm 
ground surface is maintained to permit sweeping and 
pickup of nuts from the ground after shaking. Tree rows 
are strip-sprayed, and vegetation is mowed close to the 
ground. Pest contro! in walnut orchards includes spraying 
for blight, codling moth, aphids, and husk fly. 

Almonds generally are planted in a hexagonal pattern. 
In the Sutter Buttes area, almonds grow on the Olashes 
soils. Almonds prefer well drained soils, but they also 
can be grown on finer textured soils if Marianna root 
stock is used. Selection and spacing of appropriate 
pollinating varieties is essential for good production. 
Suitable pest control includes dormant spraying for 
mites, scales, and peach tree borer and blossom sprays 
for brown rot and shothole fungus. Fertilizer applications 
are required, and they should be based on the results of 
soil tests. Net irrigation water requirement is about |9 
inches per year. Sprinkler trickle irrigation are used in 
almond orchards. Vegetation is controlled by mowing 
and strip-spraying the tree row. 
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Tomatoes for processing are the most important row 
crop grown in the survey area. They are planted from 
March through June to spread the harvest period in 
order to make efficient use of canning facilities. 
Tomatoes are direct-seeded in wide beds with furrows. 
Nitrogen, phosphorus, and zinc fertilizer is used. Pests 
include flea and darkling ground beetles, fruitworm, 
cutworm, mites, fusarium, water mold, and bacterial leaf 
diseases and various weeds. They are controlled by use 
of cultural practices such as crop rotation, varietal 
selection, water management, and tillage and by use of 
pesticides. Sprinkler or furrow irrigation can be used. Net 
irrigation water requirement is about |8 inches per year. 
Harvesting from July through mid-October is done by 
mechanical harvester. Crop residue is incorporated into 
the soil after harvest. 

Management practices for other row crops such as 
sugar beets, dry beans, melons, pumpkins, and squash 
are specific to the crop grown. Proper preparation of 
seedbeds and management of irrigation water, proper 
amount, kind, and timing of fertilizer applications, and 
suitable pest control practices are essential for 
successful production. These row crops commonly are 
grown in rotation with other crops. Rotations are 
determined by pest control considerations, the marketing 
potential of any given crop, the farm operator's 
expertise, and the availability of equipment. 

Rice occupies the largest acreage and produces the 
highest gross income of all crops in the survey area. 
Rice is well adapted to the area because of the hot 
climate and abundance of water. Also, the fine textured 
soils in the basin areas are suited to the impoundment of 
water. Rice is grown in leveled areas of fine textured 
soils and on soils that have a hardpan or claypan, such 
as those of the Clear Lake, Subaco, Capay, San 
Joaquin, and Cometa series. 

Rice is grown in large, level basins or with a contour 
check system to maintain uniform water depth. Water 
management is a critical production component. The 
seasonal requirement ranges from 6 to I4 acre-feet, 
depending on the kind of soil and slope and on the 
management used. 

Fields usually are flooded from April 20 to May 20, 
followed by direct seeding of presoaked seed. Nitrogen 
deficiency is universal. Phosphorus and zine are widely 
used. Potassium is occasionally applied on soils such as 
those of the San Joaquin series. Most fertilizers are 
applied before the fields are flooded; however, 
supplemental nitrogen is often needed during 
midseason. Herbicides and pesticides generally are 
applied by aerial methods. Fields are drained from mid- 
August to mid-September, with harvest beginning late in 
September. Stubble and straw residue usually is burned. 
Crop rotation is used in some areas to control weeds 
and disease and to maintain soil fertility. Wheat is a 
popular rotation on very fine textured soils, but safflower, 
tomatoes, corn, and grain sorghum are also rotated with 
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rice in the Sutter Basin. Rice usually is grown without 
rotation on some soils, such as those of the San Joaquin 
series, because their rooting depth is too shallow for row 
crops. 

Wheat is grown throughout Sutter County in both 
irrigated and nonirrigated areas. Management practices 
differ considerably, depending on yield potential. Spring 
wheat is planted in November through January in 
irrigated areas and is harvested from late in May through 
June. High-yielding areas such as Sutter Basin receive 
more fertilizer and are more likely to be irrigated, 
particularly in dry years. Nonirrigated areas are mostly in 
and around the Sutter Buttes, and seeding and 
fertilization rates used in these areas are lower than 
those used in irrigated areas. When wheat is irrigated, 
total requirements for water can range from 3 to 15 
inches, depending on rainfall, planting date, kind of soil, 
and method of application. 

Problems associated with growing winter cereal are 
the saturation of the soil, which causes loss of stands, 
poor growth, and loss of nitrogen; insufficient soil 
moisture in spring; periodic foliar disease outbreaks; and 
frost damage. Provision for surface drainage and 
irrigation water applications through use of raised beds is 
a popular practice on fine textured soils such as those of 
the Clear Lake, Capay, Subaco, and Oswald series. 

Split applications of nitrogen are used to increase 
efficiency. Diseases are managed through a combination 
of cultural practices, including variety selection, crop 
rotation, residue disposal, and time of planting. Weeds 
and insects (aphids) are managed by use of cultural 
practices and chemical sprays. 

Wheat commonly is used in double-cropping systems, 
usually in combination with grain sorghum or dry beans 
and, to a lesser extent, with rice and corn. Wheat 
frequently is rotated with rice, tomatoes, safflower, and 
corn in irrigated areas. Barley is grown as a feed grain, 
and it is almost entirely a nonirrigated crop. Barley can 
be planted when it is too late to plant wheat or under 
conditions of limited soil moisture. Wheat is used for 
flour and feed and is preferred to barley because it 
produces higher yields and generally brings a higher 
price. Oats are grown almost entirely for hay and, to a 
limited extent, for seed production. 

Grain sorghum is planted from April to July. It is 
planted in rows, on beds, or more commonly in a 
contour check system. It is less intensively farmed than 
corn. Grain sorghum is surface irrigated. Net irrigation 
water requirements is about 15 to 23 inches per year, 
depending on planting date and kind of soil. Nitrogen 
fertilizer is applied each season. Phosphorus may be 
banded with or near the seed when planted very early or 
in rotation with rice. Grain sorghum is a popular double- 
crop that commonly follows wheat. 

Corn is planted for grain and silage. As with other row 
crops, the management for corn is quite sophisticated, 
including intensive soil preparation, precision planting, 


Sutter County, California 


banded placement of starter fertilizer, preplanting 
application of herbicides, and great care in timing, 
application, and cutoff of irrigation. Corn is usually 
planted when the soil is moist in spring and on raised 
beds. Nitrogen commonly is applied in split applications. 
A small acreage can be planted as a double-crop 
following wheat or barley. Net irrigation water 
requirement ranges from 24 to 28 inches per year, 
depending on the planting date and the use to be made 
of the crop. 

Alfalfa is grown throughout the survey area, but it 
generally is grown on the deep, better drained soils such 
as those of the Conejo series. Alfalfa is planted either in 
fall or in spring. Semidormant varieties are most suitable. 
Since vigorous growth of alfalfa depends upon the 
presence of nitrogen-fixing Rhizobium bacteria, the seed 
should be inoculated if these bacteria are not present in 
the field to be planted. The stand life generally is 4 to 5 
years. Yields range from 5 to 8 tons per season with 5 to 
6 cuttings. Egyptian alfalfa weevil, pea aphid, blue alfalfa 
aphid, alfalfa caterpillar, and other insect pests are 
controlled with insecticides. Herbicides are used to 
control weeds. The quality and life of the stand are 
increased and risk of Phytophthora root rot is reduced by 
not planting alfalfa on shallow or slowly permeable soils 
or on soils that are wet or inadequately drained. Irrigation 
water management is also extremely important if alfalfa 
is grown. Border irrigation is most frequently used. The 
net irrigation water requirement is about 38 inches per 
year. 

Irrigated pastures are on all kinds of soil and in most 
Parts of the survey area. Border irrigation is the main 
method used, but sprinklers commonly are used on small 
acreages. The net irrigation water requirement is about 
32 inches annually. The plants best adapted to the area 
include fadino clover, strawberry clover, narrowleat 
trefoil, broadleaf trefoil, perennial ryegrass, orchardgrass, 
and tall fescue. Suitable pasture management includes 
rotation grazing, occasional mowing to maintain 
uniformity of the stand and to control annual weeds, 
irrigation water management, and proper fertilization. 
Optimal production is achieved by applying sufficient 
nitrogen and phosphorus. 


Yields per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 4, In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
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and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a minimum. 
For yields of tree crops, it is also assumed that trees are 
at their peak productive age. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 4 are grown in 
the survey area. The local office of the Soil Conservation 
Service or of the Cooperative Extension Service can 
provide information about the management and 
productivity of the soils for those crops. 


Land Capability Classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops (76). 
Crops that require special management are excluded. 
The soils are grouped according to their limitations for 
field crops, the risk of damage if they are used for crops, 
and the way they respond to management. The grouping 
does not take into account major and generally 
expensive landforming that would change slope, depth, 
or other characteristics of the soils, nor does it consider 
possible but unlikely major reclamation projects. 
Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for rangeland, for woodland, 
and for engineering purposes. See Appendix 8 for the 
specific criteria used to determine land capability 
classes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. These 
levels are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 
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Class tll soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, lle. The fetter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

Capability units are soil groups within a subclass. The 
soils in a capability unit are enough alike to be suited to 
the same crops and pasture plants, to require similar 
management, and to have similar productivity. Capability 
units are generally designated by adding an Arabic 
numeral to the subclass symbol, for example, lle-4 or 
Ille-6. The numbers used to designate units within the 
subclasses are as follows: 

0. Indicates limitations caused by stony, cobbly, or 
gravelly material in the substratum. 

1. Indicates limitations caused by slope or by an 
actual or potential erosion hazard. 

2. Indicates a limitation of wetness caused by poor 
drainage or flooding. 

3. Indicates a limitation of slow or very slow 
permeability of the subsoil or substratum is caused by a 
clayey subsoil or by a substratum that is 
semiconsolidated. 

4. Indicates a low available water capacity in sandy 
or gravelly soils. 

5. Indicates limitations caused by a fine-textured or 
very fine-textured surface layer. 
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6. indicates limitations caused by salts or alkali. 

7. Indicates limitations caused by rocks, stones, or 
cobblestones. 

8. Indicates that the soil has a very low or low 
available water capacity because the root zone generally 
is less than 40 inches deep over massive bedrock. 

9. Indicates that a problem or limitation is caused by 
low or very low fertility, acidity, or toxicity that cannot be 
corrected by adding normal amounts of fertilizer, lime, or 
other amendments. 

The capability classification of each map unit is given 
in the section “Detailed Soil Map Units.” 


Land Resource Areas 


Capability classification is further refined by 
designating the land resource area in which the soils in a 
unit occur (78). A land resource area is a broad 
geographic area that has a distinct combination of 
climate, topography, vegetation, land use, and general 
type of farming. Parts of two of these nationally 
designated areas are in the survey area. These areas 
and their numbers are: Sacramento and San Joaquin — 
Valley (17) and Sierra Nevada Foothills (18). The number 
of the resource area is given in parenthesis after the 
capability classification in the detailed soil map unit 
descriptions. 

Land resource area 17.,—Most of the survey area is in 
this area. It includes the soils on alluvial flood plains, 
terraces, and basins in the Sacramento Valley. The 
natural vegetation is mainly annual grasses and valley 
oak. Elevation mainly ranges from 10 to 80 feet, but a 
few areas in the Sutter Buttes are at an elevation of as 
much as 750 feet. The average annual precipitation 
ranges from 14 to 20 inches, the average annual 
temperature ranges from 60 to 64 degrees F, and the 
average frost-free season ranges from 260 to 280 days. 

Within this survey area, most of the land in this 
resource area is used as irrigated cropland. A few small 
areas are used for urban land and wetland. The main 
crops are fruit, nuts, vegetables, small grain, and row 
crops. 

Land resource area 18.—The northern part of the 
survey area is in this area. It comprises the upland parts 
of the Sutter Buttes and is dominantly on hills and 
mountains. Natural vegetation is mainly annual grasses, 
forbs, and blue oak. Elevation ranges from 75 to 2,117 
feet. The average annual precipitation ranges from 16 to 
19 inches, the average annual temperature ranges from 
58 to 62 degrees, and the average frost-free season 
ranges from 250 to 270 days. 

Within this survey area, most of the land in this 
resource area is used as rangeland and wildlife habitat. 
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Rangeland 


By Sharon Larivee, range conservationist, Soil Conservation Service. 


About 40,000 acres of the survey area is rangeland, 
most of which is in the Sutter Buttes. The rest is around 
Nicolaus and along the Sutter-Placer county line. 
Livestock and their products made up 7 percent of the 
total farm income in 1980 (70). Several different types of 
livestock operations are used in this area, but the most 
commonly used is the cow-caif operation. Others used 
include stocker, dairy, and sheep operations. The 
number of ranches in the survey area is slowly 
decreasing. 

The vegetation on Sutter Buttes is predominantly 
annual grasses and oaks. Perennial grasses are 
scattered throughout this area. The presence of 
perennial grass reflects a history of proper use. Many 
ranchers own or lease irrigated pasture in summer. In 
winter the livestock are returned to higher ground in the 
Sutter Buttes or other upland areas outside the survey 
area. 

The adequate green feed period starts late in winter, 

’ about February, and lasts until the middle of May. 
Supplemental feeding of hay commonly is practiced late 
in summer and in fall. In some cases liquid protein is 
also used. 

To fully use the resources available on rangeland, an 
understanding of the climate and soils is important. The 
climate of the survey area is characterized by hot, dry 
summers and cool, wet winters. Temperatures are 
coldest when the highest amounts of moisture are 
received and are warmest when very little if any rain is 
received; therefore, plant growth is optimum for only a 
couple of months. Annual grasses are well adapted to 
this kind of rainfall pattern. They grow quickly in spring, 
set seed, and then die by June, when the weather turns 
hot (8). 

Where climate and topography are about the same, 
differences in the kind and amount of vegetation that 
noe can produce are closely related to the kinds 
of soil. 

Soils strongly influence the natural vegetation. In the 
Sutter Buttes area, there are three different kinds of soil. 
The center of the area is made up of steep, shallow to 
deep, coarse sandy loam over igneous rock. Rock 
outcroppings are common. The production of forage is 
minimal on these soils. The vegetation varies from 
annual and perennial grasses to brush, deciduous trees, 
and live oaks. 

Along the perimeter of the Sutter Buttes area is 
shallow to moderately deep sandy loam over igneous 
rock. These soils are on the ramparts surrounding the 
rocky core. Production is poor to moderately good, 
depending on the depth of the soil. The vegetation on 
these soils varies with the aspect. The south and west 
aspects dominantly support annua! grasses and a few 
oaks. The north and east aspects support significant 
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stands of blue oak with an understory of annual and 
perennial grasses. The removal of oaks often results in a 
permanent change in vegetation. The oaks are unable to 
become reestablished in areas they previously 
dominated. 

The third kind of soil on the Sutter Buttes is in 
scattered areas between the rocky core and the outer 
ramparts. These soils are deep and clayey. They formed 
in residuum derived from sedimentary rock that was 
uplifted when the buttes formed. These soils produce 
large amounts of annual grasses. 

The major management concerns for the rangeland in 
the survey area are briefly described in the following 
paragraphs. They include proper grazing use, proper 
season of use, distribution of livestock grazing, water 
development, stock trails, cross fencing, seeding, and 
fertilizing. 

Proper grazing use is grazing at an intensity that will 
maintain enough cover to protect the soil and maintain 
or improve the quality and quantity of desirable 
vegetation. On annual grassland, it is necessary to allow 
a part of the desirable species to set seed if they are to 
be maintained in the plant community. Because wildlife 
and livestock graze selectively, only the unpalatable 
species will be allowed to reproduce unless grazing is 
controlled. The dry vegetation left on the rangeland at 
the beginning of the fall-winter period helps to promote 
the growth of green forage and protects the new 
seediings from drying winds. The decomposing 
herbaceous material on the soil surface and partially 
mixed with mineral soil conserves moisture and 
promotes establishment and early growth of the 
seedlings. Determination of the amount of residue left 
should be done just prior to the beginning of the rainy 
season. 

Proper season of use means grazing only during 
seasons when the range is best suited to grazing. In this 
survey area three seasons are recognized: The dry 
forage season, the inadequate green feed season, and 
the adequate green feed season. The ary forage season 
is from about June through October. Some of the current 
year’s growth should be left to conserve soil moisture to 
protect the soil from erosion and to enhance soil fertility. 
The inadequate green feed season is usually between 
November and January. Most of the plant growth occurs 
during short rainy periods. Supplemental feeding is 
necessary during the periods of uncertain plant growth. 
The adequate green feed season lasts from about 
February through May. During this period there is enough 
forage to feed the livestock during the grazing season 
and to leave enough of the current year’s growth of 
desirable forage plants for growth the following year. 
Grazing in spring should be delayed until the amount of 
desirable forage species is sufficient and the soil 
conditions are such that mechanical damage will not 
occur. 
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Distribution of livestock grazing involves use of 
practices that encourage livestock to spread out and use 
the forage within a grazing unit as uniformly as possible. 
The objective is to minimize overuse and waste of forage 
and to maximize proper use consistent with a practical 
goal set for a grazing unit. Grazing units vary in the 
amount of water and shade distribution, topography, 
kinds of forage available, class of the livestock grazing 
them, and the season of use. Salt should be located in 
areas where more grazing is desired and not next to 
watering facilities. 

Livestock water development, where feasible, is 
valuable in distributing grazing pressure. If livestock are 
required to travel long distances to and from water, 
weight gain and distribution are greatly minimized. This 
also encourages overuse of forage in the vicinity of 
existing water. The number of watering facilities needed 
depends on the kinds of livestock grazed and on the 
weather and topography. 

Stock trails can provide access to forage or water that 
is otherwise inaccessible. Many areas in the Sutter 
Buttes have not been grazed because of poor access or 
rocky terrain. Use of stock trails improves grazing 
efficiency. 

Cross-fencing is another way to concentrate animals in 
areas they would ordinarily avoid. It helps to achieve 
more uniform use of available forage. 

Range seeding can improve forage production and 
plant composition. The best results are obtained in areas 
that have a high potential for production but for various 
reasons are not producing at their maximum potential. 
Natural disasters, such as fire or drought, may make 
seeding necessary. Seeding can be used effectively to 
convert cropland to rangeland. 

Fertilization generally is not used because of the high 
cost. Some ranchers fertilize periodically if the current 
year's rainfall is sufficient for good results. 

Technical assistance in rangeland management can 
be obtained from local office of the Soil Conservation 
Service or the Cooperative Extension Service. 

In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 5 shows, for each soil, the range site; the total 
annual production of vegetation in favorable, normal, and 
unfavorable years; the characteristic vegetation; and the 
average percentage of each species. Only those soils 
that are used as rangeland or are suited to use as 
rangeland are listed. Explanation of the column headings 
in table 5 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
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established during this survey; thus, range sites generally 
can be determined directly from the soil map. Soil 
properties that affect moisture supply and plant nutrients 
have the greatest influence on the productivity of range 
plants. Soil reaction, salt content, and a seasonal water 
table are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It includes all vegetation, whether or not it is 
palatable to grazing animals. it includes the current 
year’s growth of leaves, twigs, and fruits of woody 
plants. It does not include the increase in stem diameter 
of trees and shrubs. It is expressed in pounds per acre 
of air-dry vegetation for favorable, normal, and 
unfavorable years. In a favorable year, the amount and 
distribution of precipitation and the temperatures make 
growing conditions substantially better than average. In a 
normal year, growing conditions are about average. In an 
unfavorable year, growing conditions are well below 
average, generally because of low available soil 
moisture. 

Dry weight is the total annual yield per acre of air-dry 
vegetation. Yields are adjusted to a common percent of 
air-dry moisture content. The relationship of green weight 
to air-dry weight varies according to such factors as 
exposure, amount of shade, recent rains, and 
unseasonable dry periods. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also requires an evaluation of the present range 
condition. Range condition is determined by comparing 
the present plant community with the potential natural 
plant community on a particular range site. The more 
closely the existing community resembles the potential 
community, the better the range condition. Range 
condition is an ecological rating only. It does not have a 
specific meaning that pertains to the present plant 
community in a given use. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, reduction of undesirable brush species, 
conservation of water, and control of erosion. 
Sometimes, however, a range condition somewhat below 
the potential meets grazing needs, provides wildlife ° 
habitat, and protects soil and water resources. 
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Recreation 


The soils of the survey area are rated in table 6 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 6, the degree of soil limitation is expressed as 
slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
Properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. The specific criteria used to 
determine soil limitations are given in Appendix C. 

The information in table 6 can be supplemented by 
other information in this survey, for example, 
interpretations for dwellings without basements and for 
local roads and streets in table 8 and interpretations for 
septic tank absorption fields in table 9. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, Stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
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and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking and horseback riding should 
require little or no cutting and filling. The best soils are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once a year during 
the period of use. They have moderate slopes and few 
or no stones or boulders on the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


Wildlife Habitat 
By Larry H. Norris, biologist, Soil Conservation Service. 


Fish and wildlife are valuable resources in the survey 
area. They improve the quality of the environment and 
act as early indicators of pollution. Many types of wildlife 
help in the natural control of weeds, insects, and anima! 
pests. They also provide numerous opportunities for 
recreation, including nature study, bird watching, hunting, 
and fishing. 

The Sacramento and Feather Rivers provide habitat 
for salmon, striped bass, steelhead, shad, and sturgeon. 
Warmwater fish, including largemouth bass, smallmouth 
bass, bluegill, and catfish, inhabit the rivers and ponds in 
the area. Corridors of riparian vegetation along the rivers, 
creeks, and drainage areas provide habitat for mammals, 
birds, reptiles, amphibians, and insects. In the areas 
developed for intensive agriculture, these riparian 
corridors commonly account for the only perennial 
wildlife habitat. Although these riparian areas are of great 
value to wildlife, for the purpose of this survey some 
have not been mapped as separate units because of 
their small size. 

Generally, as farming has intensified in the survey 
area, wildlife habitat has decreased. This is the result of 
the use of clean tillage and elimination of irrigation and 
drainage ditches and odd field corners, which provide 
much of the habitat for the population of ring-necked 
pheasant and other wildlife. 

The “Butte Sink” area of Sutter County provides 
important habitat for resident waterfowl and for wintering 
of migratory waterfowl. The wetlands and marshes of the 
Butte Sink play a critical role in maintaining California’s 
waterfowl populations. These areas, which include part 
of the Graylodge Wildlife Management Area and privately 
owned duck clubs, account for about 18,000 acres of 
natural wetland vegetation. 
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Man's activities have various effects on the wildlife 
population. Many species, such as coyotes, blackbirds, 
and ground squirrels, can tolerate man’s activities and 
actually thrive in close association with him. In contrast, 
the existence of some species has been threatened by 
man and his activities. 

Some wildlife species listed as rare or endangered 
occur in Sutter County. The rare California yellow-billed 
cuckoo lives primarily in the dense vegetation along 
some stretches of the Sacramento and Feather Rivers. 
In winter the endangered Aleutian Canada goose 
inhabits private duck club reserves and farmland in the 
southern part of the Butte Sink. 

In the following paragraphs, the wildlife habitat in the 
survey area is discussed according to the general soil 
map unit group in which it occurs. 

Soils on flood plains.—These soils have good to fair 
potential for development of openland wildlife habitat. 
The main limitation is the hazard of flooding. Frequent 
flooding can affect the growth and production of grain 
and seed crops, which provide food and some cover for 
opentand wildlife. Maintaining and improving existing 
stands of trees and brush in odd areas, along irrigation 
and drainage ditches, and especially in areas adjacent to 
rivers provide year-round hiding, resting, and nesting 
areas. 

There is good potential to develop wetland habitat on 
most of these soils; however, some of the soils, such as 
the Columbia and Holillipah soils, are too sandy to 
impound water. 

Soils in basins and on basin rims.—These soils have 
fair potential for development of openland wildlife 
habitat. The main limitation is the high shrink-swell 
potential, which affects the growth and diversity of trees 
and shrubs in nonirrigated areas. Trees and shrubs 
provide important food and cover for openland wildlife. 
Irrigated cropland on these soils can provide food, water, 
and seasonal cover if managed properly. Irrigation 
ditches, drainage ditches, and vegetated odd areas 
provide year-round hiding, resting, and nesting habitat. 

There is good potential for development of wetland 
habitat on these soils if sufficient water is available. The 
Clear Lake and Capay soils in these areas are ideally 
suited to the development of wetland because water is 
easily impounded on them. 

Since the late 1800’s, these soils have been used for 
the production of winter wildlife habitat. Maintaining 
plants that provide food for waterfowl and controlling 
flooding in winter are needed. Some acreage is managed 
for both wintering waterfowl! and wetland nesting habitat 
for resident waterfowl. Also, some areas of these soils 
are used for rice production in summer and are flooded 
after harvest to attract wetland wildlife. 

Soils on terraces. —These soils have good to fair 
potential for development of openland habitat for wildlife. 
The main limitation on the Tisdale, San Joaquin, and 
Cometa soils is the low available water capacity, which 
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limits the diversity and production of shrubs that provide 
food and cover. The Conejo soils have no limitations for 
the development of openland habitat. Irrigated cropland 
on these soils provides food, water, and seasonal cover 
if managed properly. Irrigation ditches, drainage ditches, 
and vegetated odd areas provide year-round hiding, 
resting, and nesting habitat. 

If sufficient quantities of water are available, these 
soils can easily be developed for wetland habitat. Some 
areas of the San Joaquin and Cometa soils are used for 
rice production in summer and are flooded after harvest 
to attract wetland wildlife. 

Soils on the mountains, hills, and alluvial fans in the 
Sutter Buttes. —These soils, with the exception of the 
Ocraig soils, have good to fair potential for development 
of rangeland wildlife habitat. The main limitations are the 
low available water capacity of the Ocraig, Palls, Dibble, 
and Stohiman soils and the high shrink-swell potential of 
the Altamont soils. These limitations restrict the growth 
of shrubs that provide food and cover for rangeland 
wildlife. The Bohna Variant soils have no major limitation 
for use as rangeland wildlife habitat. Management of 
wildlife habitat on these soils consists mainly of 
maintaining the existing habitat. The development of 
watering facilities, such as small ponds and guzzlers, is 
suited to the Bohna Variant and Palls soils. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 7, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soils is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
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very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
Stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are rice, corn, wheat, grain sorghum, and 
barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soi! temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, orchardgrass, wheatgrass, clover, trefoil, and 
alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are bluestem, goldenrod, 
beggarweed, wheatgrass, and grama. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
Properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
the available water capacity, and wetness. Examples of 
these plants are willow, cottonwood, ash, valley oak, 
sycamore, alder, and bay. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and 
features that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Exampies of shrubs are blackberry, wild rose, 
poison-oak, coyotebrush, raspberry, and wild grape. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
Properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, wild millet, saltgrass, rushes, 
sedges, and cattail. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
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water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openiand wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include California quail, pheasant, meadowlark, field 
sparrow, cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, lequmes, and wild herbaceous 
plants. Wildlife attracted to these areas include wild 
turkey, thrushes, woodpeckers, squirrels, gray fox, 
raccoon, deer, and bobcat. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, and muskrat. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include deer, meadowlark, golden eagle, red- 
tailed hawk, and wild pig. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building Site Development, 
Sanitary Facilities, Construction Materials, and Water 
Management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil Properties” section. See Appendix 
for the specific criteria used to determine soil limitations. 

Information in this section is intended for land use 
Planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soll. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 


62 


section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal! high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps 
and soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soi! science and are defined in the 
Glossary. 


Building Site Development 


Table 8 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered sight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
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utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and smal! commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to tess than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
sase of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, and depth to a high water table 
affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after 
vegetation is established. 


Sanitary Facilities 


Table 9 shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and 
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limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 

Table 9 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
Properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 9 gives ratings for the natural soil that makes up 
the lagoon floor. The surface layer and, generally, 1 or 2 
feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
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to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage because of rapid permeability of 
the soil or a water table that is high enough to raise the 
level of sewage in the lagoon causes a lagoon to 
function unsatisfactorily. Pollution results if seepage is 
excessive or if floodwater overtops the lagoon. A high 
content of organic matter is detrimental to proper 
functioning of the lagoon because it inhibits aerobic 
activity. Slope, bedrock, and cemented pans can cause 
construction problems, and large stones can hinder 
compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 9 are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to wind 
erosion. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 
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Construction Materials 


Table 10 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfil is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less.than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 10, only 
the probability of finding materia! in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 


Soil Survey 


The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is as 
much as 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated far are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
sails that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water Management 


Table 11 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas; embankments, dikes, and levees. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and are easily overcome; moderate 
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if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increase in construction costs, 
and possibly increased maintenance are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
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bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of wind or water erosion, 
an excessively coarse texture, and restricted permeability 
adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of wind erosion, low available water 
capacity, restricted rooting depth, toxic substances such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


Soil Properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features listed in tables are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 12 gives estimates of the engineering 
Classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and tower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Taxonomic Units and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as 15 percent, an appropriate modifier 
is added, for example, “gravelly.” Textural terms are 
defined in the Glossary. 


Classification of the soils is determined according to 
the system adopted by the American Association of 
State Highway and Transportation Officials (7) and the 
Unified soil classification system (2, 77). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as PT. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. in this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are rounded to the nearest 5 percent. 
Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount (1 or 2 percentage points) 


68 


across classification boundaries, the classification in the 
marginal zone is omitted in the table. 


Physical and Chemical Properties 


Table 13 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil Series and Their Morphology.” 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earth-moving operations. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 


Soil Survey 


Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of the soil if used as 
construction material, and the potential! of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content infiuence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six . 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, very fine sand, 
sand, and organic matter (up to 4 percent) and on soil 
structure and permeability. The estimates are modified 
by the presence of rock fragments. Values of K range 
from 0.02 to 0.69. The higher the value the more 
susceptible the soil is to sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

in table 13, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 
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The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 14 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potenital) when thoroughly wet. These consist 
chiefly of clay that has high shrink-swell potential, soils 
that have a permanent high water table, soils that have a 
claypan or clay layer at or near the surface, and soils 
that are shallow over nearly impervious material. These 
soils have a very slow rate of water transmission. 

Flooding, the temporary covering of the soil surface by 
flowing water, is caused by overflow from streams and 
by runoff from adjacent slopes. Shallow water standing 
or flowing for short periods after rainfall or snowmelt is 
not considered to be flooding. Standing water in swamps 
and marshes or in closed depressional areas is 
considered to be ponding. 

Table 14 gives the frequency and duration of flooding 
and the time of year when flooding is most likely to 
occur. 

Frequency, duration, and probable period of flooding 
are estimated. Frequency is expressed as none, rare, 
occasional, frequent. None means that flooding is not 
probable, rare that it is unlikely but is possible under 
unusual weather conditions (chance of flooding in any 
year is 0 to 5 percent), occasiona/ that it occurs 
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infrequently under normal weather conditions (chance of 
flooding in any year is 5 to 50 percent), and frequent that 
it occurs often under normal weather conditions (chance 
of flooding in any year is more than 50 percent). 

Duration is expressed as very brief (less than 2 days), 
brief (2to 7 days), jong (7 days to 1 month), and very 
long (more than 1 month). The time of year that flooding 
is most likely to occur is expressed in months. 
November-May, for example, means that flooding can 
occur during the period November through May. About 
two-thirds to three-fourths of all flooding occurs during 
the stated period. 

The information on flooding is based on evidence in 
the soil profile, namely thin strata of gravel, sand, silt, or 
clay deposited by floodwater; irregular decrease in 
organic matter content with increasing depth; and 
absence of distinctive horizons, which are characteristic 
of soils that are not subject to flooding. 

Also considered are local information about the extent 
and level of flooding and the relation of each soil on the 
landscape to historic flood. Information on the extent of 
flooding based on soil data is less specific than that 
provided by detailed engineering surveys that delineate 
flood-prone areas at specific flood frequency levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table K are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched, artesian, or apparent, and the months of the 
year that the water table usually is highest. A water table 
that is seasonally high for less than 1 month is not 
indicated in the table. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
below an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
A perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower water table by a dry 
zone. 

The two numbers in the column ‘“‘High water table” 
indicate the normal range in depth to a saturated zone. 
Depth is given to the nearest half foot. The first numeral 
in the range indicates the highest water level. A plus sign 
preceding the range in depth indicates that the water 
table is above the surface of the soil. ‘More than 6.0” 
indicates that the water table is below a depth of 6 feet 
or that the water table exists for less than a month. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is 
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specified as either soft or hard. If the rock is soft or 
fractured, excavations can be made with trenching 
machines, backhoes, or small rippers. If the rock is hard 
or massive, blasting or special equipment generally is 
needed for excavation. 

A cemented pan is a cemented or indurated 
subsurface layer at a depth of 5 feet or less. Such a pan 
causes difficulty in excavation. Pans are classified as thin 
or thick. A thin pan is one that is less than 3 inches thick 
if continuously indurated or less than 18 inches thick if 
discontinuous or fractured. Excavations can be made by 
trenching machines, backhoes, or small rippers. A thick 
pan is one that is more than 3 inches thick if 
continuously indurated or more than 18 inches thick if it 
is discontinuous or fractured. Such a pan is so thick or 
massive that blasting or special equipment is needed in 
excavation. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 


weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (17). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 15 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Xeroll (Xer, meaning 
dry, plus o/f, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Haploxerolls (Hap/, meaning 
minimal horizonation, plus xero//, the suborder of the 
Mollisols that have a xeric moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Haploxerolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-loamy, mixed, thermic, 
Typic Haploxerolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Taxonomic Units and Their 
Morphology 


In this section, each taxonomic unit recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each taxonomic unit. A pedon, a 
smail three-dimensional area of soil, that is typical of the 
unit in the survey area is described. The detailed 
description of each soil horizon follows standards in the 
Soil Survey Manual (15). Many of the technical terms 
used in the descriptions are defined in Soil Taxonomy 
(77). Unless otherwise stated, colors in the descriptions 
are for moist soil. Following the pedon description is the 
range of important characteristics of the soils in the unit. 

The map units of each taxonomic unit are described in 
the section ‘‘Detailed Soil Map Units.” 


Altamont Series 


The Altamont series consists of deep, well drained 
soils on hills. These soils formed in residuum derived 
from weathered shale. Slope is 9 to 50 percent. 

Soils of the Altamont series are fine, montmorillonitic, 
thermic Typic Chromoxererts. 

Typical pedon of an Altamont silty clay in an area of 
Altamont-Dibble complex, 9 to 30 percent slopes, 1,150 
feet north and 1,400 feet east of the southwest corner of 
sec. 35, T. 16.N., R. 1 E., Sutter Buttes quadrangle. 
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A1—0 to 4 inches; brown (10YR 5/3) silty clay, dark 
brown (10YR 3/3) moist; strong medium subangular 
blocky structure; extremely hard, very firm, very 
sticky and plastic; common very fine roots; few very 
fine interstitial pores; cracks 1 centimeter wide; 
neutral; clear wavy boundary. 

A2—4 to 27 inches; brown (10YR 5/3) silty clay, dark 
brown (10YR 3/3) moist; moderate coarse 
subangular blocky structure; extremely hard, very 
firm, very sticky and plastic; common very fine roots; 
few very fine interstitial pores; many slickensides; 
cracks 1 centimeter wide extend to a depth of 23 
inches; moderately alkaline; clear smooth boundary. 

Bk1—27 to 44 inches; yellowish brown (10YR 5/4) silty 
clay, dark brown (10YR 3/3) moist; massive; 
extremely hard, very firm, very sticky and plastic; 
few very fine roots; few very fine tubular pores; 15 
percent soft shale fragments; many slickensides; 
disseminated lime; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

Bk2—44 to 52 inches; yellowish brown (10YR 5/4) silty 
clay loam, brown (10YR 5/3) moist; massive; 
extremely hard, very firm, sticky and plastic; few 
very fine roots; few very fine tubular pores; 50 
percent soft shale fragments; disseminated lime; 
violently effervescent; moderately alkaline; gradual 
smooth boundary. 

Cr—52 inches; light brownish gray (2.5Y 6/2) shale, 
grayish brown (2.5Y 5/2) moist; massive; 
disseminated lime coating rock fragments; violently 
effervescent. 


Depth to paralithic contact of shale or sandstone is 40 
to 60 inches. The profile is 35 to 60 percent clay. Cracks 
more than 1 centimeter wide extend to a depth of 23 
inches or more. The cracks close in November or 
December, remain closed until April or May, and then are 
open the rest of the year. Mean annual soil temperature 
ranges from 62 to 65 degrees F. 

The A horizon has dry color of IOYR 5/2 or 5/3 and 
moist color of 10YR 3/2 or 3/3. 

The B horizon has dry color of 10YR 5/4 or 6/4 or of 
2.5Y 5/4, 6/2, or 5/2, and it has moist color of 10YR 
4/3, 5/4, or 3/3 or of 2.5Y 5/2. It is silty clay loam or 
silty clay. It is slightly effervescent to violently 
effervescent. 


Arents 


Arents are deep to very deep, well drained, altered 
soils on terraces. These soils consist of cut and fill 
material deposited during land leveling. The original 
material was alluvium derived from mixed sources, 
mainly granite. Slope is 0 to 1 percent. 

Reference pedon of Arents in an area of San Joaquin- 
Arents-Durochrepts complex, 0 to 1 percent slopes, 450 
feet south and 4,130 feet west of the northeast corner of 
sec. 12, T. 10 N., R. 4 E., Rio Linda quadrangle. 
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Ap—0 to 6 inches; mixed soil material; about 60 percent 
is light yellowish brown (10YR 6/4) sandy loam and 
sandy clay loam, dark yellowish brown (10YR 4/4) 
moist; about 20 percent is light yellowish brown 
(10YR 6/4) gravel-sized duripan fragments, and 
about 20 percent is mixed gray (10YR 5/1) and light 
brown (7.5YR 6/4) clay fragments, dark gray (10YR 
4/1) and brown (7.5YR 4/4) moist; massive; slightly 
hard, friable, slightly sticky and slightly plastic; many 
very fine roots; many very fine interstitial pores; 
many thin clay films on pores and pressure faces on 
clay fragments; mixing is variable with no pattern; 
neutral; claar smooth boundary. 

C—6 to 48 inches; mixed soil material; about 80 percent 
is light yellowish brown (10YR 6/4) and strong 
brown (7.5YR 5/6) sandy clay loam, yellowish brown 
(10YR 5/4) and strong brown (7.5YR 4/6) moist; 
about 10 percent is dark gray (10YR 4/1) clay 
fragments and about 10 percent is light yellowish 
brown (10YR 6/4) gravel-sized duripan fragments; 
massive; slightly hard, friable, sticky and plastic; 
pressure faces on clay fragments; mixing is variable, 
with no pattern; neutral; abrupt wavy boundary. 

2Ab—48 to 56 inches; brown (7.5YR 4/4) sandy loam, 
dark brown (7.5YR 4/4) moist; massive; slightly 
hard, friable, nonsticky and nonplastic; few very fine 
interstitial pores; slightly acid; abrupt smooth 
boundary. 

2Btb—56 to 61 inches; light yellowish brown (10YR 6/4) 
clay, yellowish brown (10YR 5/4) moist; massive; 
very hard, firm, sticky and plastic; slightly acid. 


Content of gravel-sized duripan fragments ranges from 
10 to 40 percent. Reaction is slightly acid to neutral. 
Depth to a buried soil ranges from 20 to 60 inches. 

The Ap horizon has dominant dry color of 10YR 6/4 or 
5/4, 7.5YR 6/4, or 7.5YR 5/6 and moist color of 10YR 
4/4 or 5/4 or of 7.5YR 4/6 or 3/4. It is sandy loam, 
loam, or sandy clay loam. Clay content ranges from 10 
to 35 percent. 

The C horizon has dominant dry color of 10YR 5/4 or 
6/4 or of 7.5YR 5/6, and it has moist color of 10YR 4/4 
or 5/4 or of 7.5YR 4/6. It is mixed clay, sandy clay loam, 
loam, and sandy loam. Sandy clay loam is normally 
dominant. Clay content ranges from 10 to 35 percent. 

The 2Ab horizon is sandy loam or loam. It is 10 to 20 
percent clay. 

The 2Btb horizon is silty clay or clay. It is 40 to 50 
percent clay. 


Bohna Variant 


The Bohna Variant consists of very deep, well drained 
soils on mountains. These soils formed in colluvium 
derived from extrusive igneous rock. Slope is 30 to 60 
percent. 


Sutter County, California 


Soils of the Bohna Variant are fine-loamy, mixed, 
thermic Typic Argixeralls. 

Typical pedon of a Bohna Variant sandy loam in an 
area of Palls-Bohna Variant association, 30 to 60 
percent slopes, steep, 2,200 feet north and 1,450 feet 
east of the southwest corner of sec. 19, T. 16 N., R. 2 
E., Sutter Buttes quadrangje. 


A—0 to 7 inches; brown (10YR 5/3) sandy loam, dark 
brown (10YR 3/3) moist; weak medium subangular 
blocky structure; slightly hard, friable, nonsticky and 
slightly plastic; common very fine and few fine roots; 
many very fine and fine tubular pores and many very 
fine interstitial pores; slightly acid; clear smooth 
boundary. 

BAt—7 to 13 inches; brown (10YR 5/3) sandy clay loam, 
dark brown (10YR 3/3) moist; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few very fine and 
fine roots; many fine tubular pores; common thin 
clay films in pores; slightly acid; clear wavy 
boundary. 

Bt1—13 to 41 inches; brown (7.5YR 5/4) sandy clay 
loam, dark brown (7.5YR 4/4) moist; moderate 
coarse subangular blocky structure; hard, friable, 
sticky and plastic; common very fine and few fine 
and medium roots; many fine tubular pores; many 
thin clay films on peds and in pores; slightly acid; 
clear wavy boundary. 

Bt2—41 to 62 inches; brown (7.5YR 4/4) sandy clay 
loam, dark brown (7.5YR 3/4) moist; strong medium 
subangular blocky structure; extremely hard, firm, 
sticky and plastic; few very fine and fine and 
common coarse roots; many very fine tubular pores; 
many moderately thick clay films on peds and in 
pores; slightly acid. 


The mean annual soil temperature is 60 to 64 degrees 
F. The soil moisture control section is dry in all parts. 
from June to October and is moist in some or all parts 
from November to May. 

The A horizon has dry color of 10YR 5/2, 5/3, 4/2, or 
4/3 and moist color of 10YR 3/2 or 3/3. It is 15 to 20 
percent clay. 

The Bt horizon has dry color of 10YR 5/3, 5/4, or 4/4 
or of 7.5 YR 5/4, 4/4, or 4/6, and it has moist color of 
10YR 4/4, 4/6, or 3/3 or of 7.5YR 4/3, 4/4, 4/6, or 3/4. 
It is 20 to 35 percent clay. 

Some pedons have a C horizon. 


Byington Series 


The Byington series consists of very deep, poorly 
drained soils on flood plains. These soils formed in 
alluvium derived from mixed sources. Slope is 0 to 2 
percent. 

Soils of the Byington series are fine-silty, mixed 
(calcareous), thermic Aeric Fluvaquents. 
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Typical pedon of Byington silt loam, 0 to 2 percent 
slopes, 1,000 feet west and 3,050 feet north of the 
southeast corner of sec. 21, T. 12 N., R. 2 E., Knights 
Landing quadrangle. 


Apl—0 to 8 inches; light olive gray (5Y 6/2) silt loam, 
dark olive gray (5Y 3/2) moist; moderate medium 
subangular blocky structure; hard, friable, sticky and 
slightly plastic; common very fine roots; many very 
fine tubular pores; strongly alkaline; clear smooth 
boundary. 

Ap2—B to 13 inches; light olive gray (5Y 6/2) silt loam, 
dark grayish brown (2.5Y 4/2) moist; weak medium 
subangular blocky structure; hard, friable, sticky and 
slightly plastic; few very fine roots; many very fine 
tubular pores; disseminated lime; slightly 
effervescent; very strongly alkaline; abrupt smooth 
boundary. 

C1—~13 to 20 inches; pale brown (10YR 6/3) silt loam, 
dark grayish brown (10YR 4/2) moist; common 
medium faint dark yellowish brown (10YR 4/6) 
mottles; dark yellowish brown (10YR 4/4) moist; 
massive; hard, friable, sticky and slightly plastic; few 
very fine tubular pores; disseminated lime; slightly 
effervescent; very strongly alkaline; abrupt smooth 
boundary. 

C2—20 to 26 inches; olive gray (5Y 5/2) silty clay loam, 
black (5Y 2.5/2) moist; massive; hard, friable, sticky 
and slightly plastic; common very fine and fine 
tubular pores; slightly effervescent; very strongly 
alkaline; disseminated lime; abrupt smooth 
boundary. 

C3—26 to 42 inches; light yellowish brown (2.5Y 6/4) silt 
loam, dark grayish brown (2.5Y 4/2) moist; common 
medium faint dark gray (10YR 4/1) and grayish 
brown (2.5Y 5/2) mottles; massive; slightly hard, 
very friable, slightly sticky and nonplastic; common 
very fine and fine tubular pores; disseminated lime; 
Slightly effervescent; very strongly alkaline; clear 
smooth boundary. 

C4—42 to 62 inches; light brownish gray (2.5Y 6/2) silt 
loam, dark grayish brown (2.5Y 4/2) moist; common 
medium distinct yellowish brown (10YR 5/6) mottles 
and many fine prominent dark brown (7.5YR 4/4) 
and grayish brown (2.5Y 5/2) mottles moist, with 
gray (10YR 5/1) mottles lining pores; massive; 
slightly hard, very friable, slightly sticky and 
nonplastic; common very fine tubular pores; 
disseminated lime; slightly effervescent; moderately 
alkaline. 


The mean annual soil temperature is 62 to 65 degrees 
F. The soil moisture control section is dry in all parts 
from June to November in areas not irrigated and is 
moist the rest of the year. 

The 10- to 40-inch control section is stratified silt 
loam, silty clay loam, and very fine sandy loam and is 
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less than 15 percent sand that is fine or coarser. Clay 
content ranges from 18 to 30 percent. Content of 
organic matter decreases irregularly with depth. Reaction 
is moderately alkaline to very strongly alkaline. 

The A horizon has dry color of 10YR 6/2, 2.5Y 6/2, or 
5/2, or 5Y 6/2 and moist color of 10YR 3/2, 2.5Y 4/2 or 
3/2, or 5Y 3/2. 

The C horizon has dry color of 10YR 6/3, 2.5Y 7/2, 
6/2, or 6/4, or 5Y 5/2 and moist color of 10YR 4/2, 
2.5Y 5/2, 4/2, or 3/2, or 5Y 2.5/2. 


Capay Series 


The Capay series consists of deep and very deep, 
moderately well drained soils in basins and on basin 
rims. These soils formed in alluvium derived from mixed 
sources. Slope is 0 to 2 percent. 

Soils of the Capay series are fine, montmorillonitic, 
thermic Typic Chromoxererts. 

Typical pedon of Capay silty clay, 0 to 2 percent 
slopes, 1,100 feet west and 2,300 feet south of the 
northeast corner of sec. 29, T. 12 N., R. 4 E., Verona 
quadrangle. 


Ap—O to 8 inches; dark grayish brown (10YR 4/2) silty 
clay, very dark brown (10YR 2/2) moist; strong 
coarse granular structure; very hard, very firm, sticky 
and plastic; many very fine roots; few very fine 
tubular pores; neutral; clear wavy boundary. 

A1—8 to 21 inches; dark grayish brown (10YR 4/2) silty 
clay, very dark grayish brown (10YR 3/2) moist; 
strong coarse prismatic structure; very hard, very 
firm, sticky and plastic; common very fine roots; 
many very fine tubular pores; common intersecting 
slickensides; cracks 1 to 2 centimeters wide; mildly 
alkaline; gradual wavy boundary. 

A2—21 to 36 inches; dark grayish brown (10YR 4/2) 
silty clay, dark brown (10YR 3/3) moist; strong 
coarse angular blocky structure; very hard, very firm, 
sticky and plastic; few very fine roots; few very fine 
tubular pores; common intersecting slickensides; 
cracks 1 to 2 centimeters wide; common fine 
manganese concretions; disseminated lime; slightly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

CkI—36 to 48 inches; brown (10YR 5/3) clay loam, dark 
yellowish brown (10YR 3/4) moist; moderate 
medium and coarse subangular blocky structure; 
very hard, very firm, sticky and plastic; few very fine 
roots; many very fine tubular pores; common 
intersecting slickensides; cracks 1 to 2 centimeters 
wide; common fine manganese concretions; 
filaments and seams of lime; violently effervescent; 
moderately alkaline; clear wavy boundary. 

Ck2—48 to 58 inches; light yellowish brown (10YR 6/4) 
clay loam, dark yellowish brown (10YR 4/4) moist; 
common medium and coarse subangular blocky 
structure; very hard, firm, slightly sticky and slightly 
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plastic; many very fine and fine and few coarse 
tubular pores; violently effervescent; moderately 
alkaline; common fine manganese concretions; clear 
wavy boundary; filaments and seams of lime. 

C—58 to 72 inches; light yellowish brown (10YR 6/4) 
clay loam, yellowish brown (10YR 5/4) moist; weak 
tine, medium, and coarse subangular blocky 
structure; very hard, firm, slightly sticky and slightly 
plastic; disseminated lime; slightly effervescent; 
moderately alkaline. 


Depth to siltstone or to the duripan ranges from 40 
inches to more than 60 inches. The profile is 35 to 60 
percent clay. It has cracks 1 centimeter or more wide 
that extend to a depth of 25 inches or more. They are 
open from June to October in areas not irrigated and are 
closed the rest of the year. The mean annual soil 
temperature is 62 to 65 degrees F. Depth to lime 
commonly is more than 20 inches. 

The A horizon has dry color of 10YR 5/2, 4/2, 3/2, 
5/3, or 4/3 and moist color of 10YR 4/2, 4/3, 4/4, 3/2, 
or 3/3. Texture is clay or silty clay. The horizon is neutral 
to moderately alkaline, becoming more alkaline as depth 
increases. 

The C horizon has dry color of 10YR 6/4, 6/3, 5/3, 
5/4, or 5/2 and moist color of 10YR 5/4, 4/2, 4/3, 4/4, 
or 3/4. It is clay, silty clay, or clay loam. Lime is in the 
form of hard concretions and soft masses and is 
disseminated throughout the horizon. 

Some pedons have a layer of loam below the duripan. 


Clear Lake Series 


The Clear Lake series consists of deep and very deep, 
poorly drained soils in basins. These soils formed in 
alluvium derived from mixed sources. Slope is 0 to 2 
percent. 

Soils of the Clear Lake series are fine, 
montmorillonitic, thermic Typic Pelloxererts. 

Typical pedon of Clear Lake clay, 0 to 2 percent 
slopes, 2,490 feet north and 100 feet east of the 
southwest corner of sec. 29, T. 12 N., R. 3 E., Knights 
Landing quadrangle. 


Ap—O to 10 inches; dark gray (10YR 4/1) clay, very dark 
gray (10YR 3/1) moist; few fine prominent strong 
brown (7.5YR 5/6) mottles; strong medium and 
coarse angular blocky structure; very hard, firm, very 
sticky and plastic; few very fine and fine roots; 
common very fine and fine interstitial and tubular 
pores; neutral; clear wavy boundary. 

A1—10 to 25 inches; dark gray (5Y 4/1) clay, black (5Y 
2.5/1) moist; strong coarse angular blocky structure; 
very hard, firm, very sticky and plastic; few fine 
roots; common very fine tubular pores; few fine 
rounded manganese concretions; many pressure 
faces; moderately alkaline; clear wavy boundary. 


Sutter County, California 


A2—25 to 42 inches; dark gray (5Y 4/1) clay, very dark 
gray (5Y 3/1) moist; strong coarse angular blocky 
structure; very hard, firm, very sticky and plastic; few 
very fine roots; many very fine tubular pores; few 
fine manganese concretions; many slickensides; 
moderately alkaline; gradual wavy boundary. 

C—42 to 68 inches; olive gray (5Y 5/2) clay, dark olive 
gray (5Y 3/2) moist; strong medium and coarse 
angular blocky structure; very hard, firm, very sticky 
and plastic; few very fine roots; many very fine 
tubular pores; few fine rounded manganese 
concretions; many slickensides; moderately alkaline. 


Depth to siltstone or to the duripan ranges from 40 
inches to more than 60 inches. The profile is 40 to 55 
percent clay. Cracks 1 centimeter wide or more extend 
to a depth of 25 inches or more and are open from June 
to October in areas not irrigated and are closed the rest 
of the year. The mean annual soil temperature is 62 to 
65 degrees F. Reaction is neutral to moderately alkaline 

The A horizon has dry color of 10YR 4/1 or 3/1 or 5Y 
4/1 and moist color of 10YR 3/1 or 2/1, 5Y 3/1, or 
2.5/1. 

The C horizon is clay, sandy clay, silty clay, silty clay 
loam, or clay loam. It has dry color of 10YR 6/4, 6/3, 
5/2, or 5/3 or 5Y 5/2 or 5/1 and moist color of 10YR 
5/4, 4/2, 4/3, or 3/2 or 5Y 3/2. 

Some pedons have have 8 to 15 inches of silt ioam 
overwash. 


Columbia Series 


The Columbia series consists of very deep, somewhat 
poorly drained soils on flood plains (fig. 5). These soils 
formed in alluvium derived from mixed sources. Slope is 
0 to 2 percent. 

Soils of the Columbia series are coarse-loamy, mixed, 
nonacid, thermic Aquic Xerofluvents. 

Typical pedon of Columbia fine sandy loam, frequently 
flooded, 0 to 2 percent slopes, 2,500 feet south and 
4,900 feet east of the intersection of Rivera Road and 
Meteer Road. About 300 feet from the Feather River in 
the Boga Land Grant, T. 17 N., R. 3 E. (not sectionized), 
Gridley quadrangle. 


Ap-0 to 10 inches; pale brown, (10YR 6/3) fine sandy 
loam, dark brown (10YR 3/3) moist; massive; soft, 
very friable, nonsticky and nonplastic; common very 
fine roots; common very fine interstitial pores; 
neutral, clear smooth boundary. 

A—10 to 14 inches; brown (10YR 5/3) fine sandy loam, 
dark brown (10YR 3/3) moist; massive; slightly hard, 
very friable, nonsticky and nonplastic; few very fine 
roots, common coarse and very fine tubular pores, 
neutral; abrupt wavy boundary. 

C1—14 to 19 inches; pale brown (10YR 6/3) fine sandy 
loam, dark brown (10YR 3/3) moist; massive; loose, 
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Figure 5.—Profile of Columbia loam, 0 to 2 percent slopes. Dark 
layers at a depth of 1.5 and 2.5 feet represent an original land 
surface covered by flooding. Arrow points to layer of sand. 
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very friable, nonsticky and nonplastic; many very fine 
interstitial pores; neutral; abrupt smooth boundary. 

C2—19 to 33 inches; pale brown (10YR 6/3) fine sandy 
loam, dark brown (10YR 3/3) moist; massive; soft, 
very friable, nonsticky and nonplastic, few fine and 
common coarse roots; few coarse tubular pores; 
neutral; abrupt wavy boundary. 

C3—33 to 38 inches; fight yellowish brown (10YR 6/4) 
fine sandy loam, dark brown (10YR 3/3) moist; 
common medium distinct strong brown (7.5YR 5/6) 
mottles; massive; loose, very friable, nonsticky and 
nonplastic; few fine and common coarse roots; few 
coarse tubular pores; neutral; abrupt smooth 
boundary. 

C4—38 to 68 inches; light yellowish brown (10YR 6/4) 
very fine sandy loam, dark brown (10YR 3/3) moist; 
common medium distinct strong brown (7.5YR 5/6) 
mottles; massive; soft, very friable, nonsticky and 
nonplastic; few fine and common coarse roots; few 
fine tubular pores; mildly alkaline. 


The mean annual soil temperature is 62 to 65 degrees 
F. The soil moisture control section in areas not irrigated 
becomes dry late in May or in June and is continuously 
dry until some time in October. The rest of the year 
some or all of the profile is moist. Mottles are within 10 
to 34 inches of the surface. Stratification is weak to 
distinct, and strata of contrasting textures 0.25 to 5.0 
inches thick are present in some pedons. Average clay 
content of the 10- to 40-inch control section is 10 to 18 
percent, 68 to 70 percent of which is fine or coarser. 
Texture is stratified Jayers of fine sandy loam, very fine 
sandy loam, silt !oam, loam, or loamy sand. Organic 
matter content decreases irregularly with depth. 

The A horizon has dry color of 10YR 7/4, 7/2, 6/2, 
6/3, 5/3, or 6/4 and moist color of 10YR 4/2, 4/3, 4/4, 
or 3/3. It is loam or fine sandy loam. 

The C horizon has dry color of 10YR 7/4, 7/2, 6/2, 
6/3, or 6/4 and moist color of 10YR 5/2, 5/4, 4/3, 4/4, 
or 3/3. In some pedons there is a buried clay, silty clay, 
silty clay loam, or clay loam layer at a depth of 40 to 60 
inches. 


Cometa Series 


The Cometa series consists of very deep, well drained 
soils on terraces. These soils formed in alluvium derived 
from mixed sources. Slope is 0 to 2 percent. 

Soils of the Cometa series are fine, mixed, thermic 
Typic Palexeralfs. 

Typical pedon of Cometa loam, 0 to 2 percent slopes, 
1,600 feet west, 2,500 feet north of the southeast corner 
of sec. 33, T. 139 N., R. 4 E., Nicolaus quadrangle. 


Ap—O to 7 inches; pale brown (10YR 6/3) loam, brown 
(10YR 4/3) moist, many fine distinct yellowish red 
(5YR 5/6) mottles; moderate fine subangular blocky 
structure; slightly hard, very friable, slightly sticky 
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and slightly plastic; many very fine and fine roots; 
many very fine interstitial and tubular pores; medium 
acid; abrupt wavy boundary. 

A—7 to 16 inches; brown (7.5YR 5/4) loam, brown 
(7.5YR 4/4) moist; massive; slightly hard, very 
friable, slightly sticky and slightly plastic; common 
very fine roots; common fine and very fine tubular 
pores; neutral; abrupt smooth boundary. 

Bt—16 to 34 inches; strong brown (7.5YR 4/6) clay, 
yellowish red (SYR 4/6) moist; massive; very hard, 
very firm, very sticky and very plastic; common very 
fine tubular pores; many pressure faces on peds; 
common fine manganese concretions; neutral; clear 
wavy boundary. 

BC—34 to 62 inches; yellowish red (5YR 4/6) clay loam 
yellowish red (5YR 4/6) moist; massive; very hard, 
firm, sticky and plastic; many fine manganese 
concretions and strains; semiconsolidated; neutral. 


The mean annual soil temperature is about 62 to 65 
degrees F. The soil usually is moist all of the time from 
November until late in May or early in June and is dry in 
some or all parts the rest of the year in areas not 
irrigated. 

The A horizon has dry color of 10YR 6/3 or 5/4 or 
7.5YR 5/4 and moist color of 10YR 4/3, 3/3, or 3/4 or 
7.5YR 5/4, 4/4, 4/6, or 3/4. Reaction is medium acid or 
neutral. Clay content ranges from 18 to 25 percent. 

The Bt horizon has dry color of 7.5YR 4/4 or 4/6 or 
5YR 5/4 and moist color of 7.5 4/4 or 4/6 or 5YR 4/4 
or 4/6. Clay content ranges from 40 to 50 percent. The 
upper 1 inch of the Bt horizon has 15 percent (absolute) 
more clay than the A horizon. 

The BC horizon has dry color of 7.5YR 5/6 or 4/6 or 
5YR 4/6 and moist color of 7.5YR 5/6 or 4/6 or 5YR 
4/6. 

Some pedons have a C horizon. 


Conejo Series 


The Conejo series consists of deep and very deep, 
well drained soils on low terraces. These soils formed in 
alluvium derived from mixed sources. Slope is 0 to 2 
percent. 

Soils of the Conejo series are fine-loamy, mixed, 
thermic Pachic Haploxerolls. 

Typical pedon of Conejo loam, 0 to 2 percent slopes 
(fig. 6), 1,300 feet north and 1,000 feet east of the 
southwest corner of sec. 5, T. 14.N., R. 3 E., Gilsizer 
Slough quadrangle. 


Ap—0 to 7 inches; brown (10YR 5/3) loam, dark brown 
(10YR 3/3) moist; moderate medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and plastic; few very fine and common coarse roots; 
many very fine tubular pores; neutral; clear wavy 
boundary. 


Sutter County, California 


Figure 6.—Profile of Conejo loam, 0 to 2 percent slopes. 


Bt—7 to 30 inches; brown (10YR 5/3) loam, dark brown 
(10YR 3/3) moist; moderate medium subangular 
blocky structure; hard, friable, slightly sticky and 
plastic; few very fine and common coarse roots; 
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many very fine and fine tubular pores; common thin 
clay films in pores and bridging sand grains; 
moderately alkaline; gradual wavy boundary. 

C—30 to 62 inches; pale brown (10YR 6/3) loam, dark 
yellowish brown (10YR 4/4) moist; moderate 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and plastic; few fine and 
medium roots; many very fine and fine tubular pores; 
moderately alkaline. 


The mean annual soil temperature is 62 to 65 degrees 
F. The soil moisture control section is moist late in 
October or early in November and remains continuously 
moist until May or early in June. It is dry the rest of the 
year in areas not irrigated. The profile 20 to 35 percent 
clay. 

The A horizon has dry color of 10YR 5/2 or 5/3 and 
moist color of 10YR 3/2 or 3/3. Reaction is slightly acid 
to mildly alkaline. 

The B horizon has dry color of 10YR 6/3, 5/3, 4/3, or 
5/4 and moist color of 10YR 4/3, 3/3, 3/2, or 3/4, It is 
loam or clay loam that has 1 to 3 percent (absolute) 
more clay than the A horizion. Reaction is slightly acid to 
moderately alkaline. 

The C horizon has dry color of 10YR 7/3, 7/4, 6/3, 
6/4, or 5/4 and moist color of 10YR 5/4, 5/6, 4/3, 4/4, 
or 4/6. Texture is loam or clay loam. Reaction is mildly 
alkaline or moderately alkaline. 


Dibble Series 


The Dibble series consists of moderately deep, well 
drained soils on hills. These soils formed in residuum 
derived from sandstone and shale. Slope is 9 to 50 
percent. 

Soils of the Dibble series are fine, montmorillonitic, 
thermic Typic Haploxeralfs. 

Typical pecon of Dibble silty clay loam in an area of 
Altamont-Dibble complex, 9 to 30 percent slopes, 1,350 
feet north and 1,400 feet east of the southwest corner of 
sec. 35, T. 16 N., R. 1 £., Sutter Buttes quadrangle. 


A—0 to 5 inches, light yellowish brown (10YR 6/4) silty 
clay loam, brown (10YR 4/3) moist; moderate 
medium subangular blocky structure; very hard, 
friable, sticky and-slightly plastic; few very fine roots; 
common very fine interstitial and tubular pores; 
slightly acid; clear smooth boundary. 

Bt—5 to 16 inches; brownish yellow (10YR 6/6) clay, 
yellowish brown (10YR 5/4) moist; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; hard, very friable, sticky and 
plastic; common very fine roots; common very fine 
tubular pores; many thin clay films on peds and in 
pores; neutral; clear wavy boundary. 

C—16 to 22 inches; yellow (10YR 7/6) clay, yellowish 
brown (10YR 5/4) moist; massive; hard, very friable, 
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sticky and plastic; common very fine roots; common 
very fine tubular pores; 30 percent pebbles that are 
easily crushed; neutral; gradual wavy boundary. 

Cr—22 inches; weathered interbedded sandstone and 
shale. 


Depth to paralithic contact of sedimentary rock is 20 
to 40 inches. The mean annual soil temperature is about 
62 to 65 dagrees F. The soil moisture control section is 
moist all of the time in some or all parts from about 
November until about May and usually is dry the rest of 
the time. 

The A horizon has dry color of 10YR 6/3 or 6/4 and 
moist color of 10YR 4/3 or 4/4. 

The Bt horizon has dry color of 10YR 6/3, 6/4, or 6/6 
and moist color of 10YR 5/4 or 4/3. 

The C horizon has 15 to 30 percent soft gravel that is 
easily crushed. 


Durochrepts 


Durochrepts are shallow and very shallow, well 
drained, altered soils on terraces. These soils consist of 
cut and fill material deposited during land leveling, as 
well as material from a ripped duripan. The original 
material was alluvium derived from mixed sources, 
mainly granite. Slope is 0 to 1 percent. 

Reference pedon of Durochrepts in an area of San 
Joaquin-Arents-Durochrepts complex, 0 to 1 percent 
slopes, 250 feet south and 2,750 feet west of the 
northeast corner of sec. 12, T. 10 N., R. 4 E., Rio Linda 
quadrangle. 


Ap—0 to 6 inches; mixed soil material; about 70 percent 
is light yellowish brown (10YR 6/4) sandy clay loam, 
dark yellowish brown (10YR 4/4) moist; about 25 
percent is light yellowish brown (10YR 6/4) gravel- 
sized duripan fragments, and about 5 percent is gray 
(10YR 5/1) clay fragments with pressure faces; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine roots; many very fine 
interstitial pores; mixing is variable, with no pattern; 
mildly alkaline; clear smooth boundary. 

C—6 to 16 inches; mixed soil material; about 60 percent 
is very pale brown (10YR 7/4) sandy loam, yellowish 
brown (10YR 5/4) moist; about 40 percent is gravel- 
sized duripan fragments; massive; soft, very friable, 
nonsticky and nonplastic; mixing is variable, with no 
pattern; mildly alkaline; clear irregular boundary. 

Cqm—16 inches; very pale brown (10YR 7/4) duripan, 
yellowish brown (10YR 5/4) moist; massive; 
extremely hard, continuous, and indurated with silica 
and carbonates; upper part is grooved by ripping. 


Depth to the duripan ranges from 5 to 20 inches. The 
profile is neutral or mildly alkaline. It is 10 to 35 percent 
clay. Content of gravel-sized duripan fragments ranges 


Soil Survey 


from 20 to 60 percent. Texture is sandy loam, loam, or 
sandy clay loam. 


Exeter Series 


The Exeter series consists of moderately deep, well 
drained soils on terraces. These soils formed in alluvium 
derived from mixed sources, mainly granite. Slope is 0 to 
2 percent. 

Soils of the Exeter series are fine-loamy, mixed, 
thermic Typic Durixeralfs. 

Typical pedon of Exeter sandy loam, 0 to 2 percent 
slopes (fig. 7), 100 feet north and 350 feet east of the 
southwest corner of sec. 36, T. 11 N., A. 4 E., Pleasent 
Grove quadrangle. 


Ap—0 to 9 inches; pink (7.5YR 7/4) sandy clay loam, 
brown (7.5YR 4/4) moist; many very fine distinct 
strong brown (7.5YR 5/6) mottles; massive; hard, 
very friable, nonsticky and nonplastic; few very fine 
roots; many very fine tubular pores; neutral abrupt 
smooth boundary. 

Btl—9 to 15 inches; reddish yellow (7.5YR 6/6) sandy 
loam, strong brown (7.5YR 4/6) moist; weak 
medium subangular blocky structure; hard, very 
friable, slightly sticky and slightly plastic; few very 
fine and tine roots; many very fine and fine tubular 
pores; common thin clay films bridging sand grains; 
many medium rounded manganese concretions; 
neutral; clear smooth boundary. 

Bt2—15 to 23 inches; strong brown (7.5YR 5/6) sandy 
clay loam, reddish brown (SYR 4/4) moist; moderate 
medium subangular blocky structure; very hard, 
friable, sticky and slightly plastic; few very fine and 
fine roots; many very fine and fine tubular pores; 
many moderately thick clay films on peds and lining 
pores; many medium rounded manganese 
concretions; neutral; clear smooth boundary. 

Bt8—23 to 27 inches; strong brown (7.5YR 5/6) sandy 
clay loam, strong brown (7.5YR 4/6) moist; 
moderate medium subangular blocky structure; very 
hard, friable, slightly sticky and slightly plastic; few 
very fine and fine roots; many very fine and fine 
tubular pores; many moderately thick clay films on 
peds and lining pores; many medium rounded 
manganese concretions; mildly alkaline; abrupt 
smooth boundary. 

Bt4—27 to 30 inches; brown (7.5YR 5/4) sandy clay 
loam, brown (7.5YR 4/4) moist; moderate medium 
prismatic structure; very hard, friable, sticky and 
plastic; few very fine and fine roots; common very 
fine and fine tubular pores; pressure faces; many 
medium rounded manganese concretions; mildly 
alkaline; abrupt smooth boundary. 

Cqm—30 to 50 inches; dark yellowish brown (10YR 4/4) 
duripan; massive; extremely hard, very firm; 


Sutter County, California 


Figure 7.—Profile of Exeter sandy loam, 0 to 2 percent slopes. 
Ouripan Is at a depth of 2.5 feet. 


continuously indurated with silica and capped by a 

discontinuous laminar silica cap 1 millimeter thick. 
Cq—S0 to 60 inches; dark yellowish brown (10YR 4/4) 

sandy loam; massive; hard, friable, nonsticky and 
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nonplastic; weakly cemented by silica; mildly 
alkaline. 


Depth to the duripan is 20 to 40 inches. The mean 
annual soil temperature is 62 to 65 degrees F. The soil 
moisture control section usually is dry all of the time 
from about June to November unless irrigated and is 
moist in some or all parts the rest of the year. 

The A horizon has dry color of 7.5YR 7/4 or 6/4 and 
moist color of 7.5YR 5/4, 4/4, or 3/4. Clay content ; 
ranges from 10 to 18 percent. 

The Bt horizon has dry color of 7.5YR 6/6, 5/6, 4/6, 
or 5/4 and moist color of 7.5YR 4/6 or 4/4 or 5YR 4/4. 
Clay content ranges from 22 to 35 percent. 

The C horizon is continuously indurated in the upper 
part and becomes less cemented with depth. 


Galt Series 


The Galt series consists of moderately deep, 
moderately well drained soils on basin rims. These soils 
formed in alluvium derived from mixed sources. Slope is 
0 to 2 percent. 

Soils of the Galt series are fine, montmorillonitic, 
thermic Typic Chromoxererts. 

Typical pedon of Galt clay, 0 to 2 percent slopes, 700 
feet west and 150 feet north from the southeast corner 
of sec. 20, T. 11.N., R. 4 E., Verona quadrangle. 


Ap—0 to 5 inches; grayish brown (10YR 5/2) clay, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium granular structure; very hard, firm, very 
sticky and plastic; common very fine and fine roots; 
few very fine and fine tubular pores; moderately 
alkaline; abrupt smooth boundary. 

A—5 to 10 inches; grayish brown (10YR 5/2) clay, very 
dark grayish brown (10YR 3/2) moist; massive; very 
hard, firm, very sticky and plastic; common very fine 
roots; few very fine and fine tubular pores; many 
slickensides that intersect; few fine rounded 
manganese concretions; moderately alkaline; clear 
smooth boundary. 

Ck—10 to 21 inches; brown (10YR 5/3) clay, dark brown 
(10YR 3/3) and dark yellowish brown (10YR 4/4) 
moist; massive; very hard, firm, very sticky and very 
plastic; few very fine roots; common very fine 
tubular pores; many slickensides that intersect; few 
fine rounded manganese concretions; disseminated 
lime; strongly effervescent; moderately alkaline; 
abrupt smooth boundary. 

Ckq—21 to 23 inches; pale brown (10YR 6/3) duripan, 
dark brown (10YR 3/3) moist; massive; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine tubular pores; few fine rounded manganese 
concretions; disseminated lime; weakly cemented 
with silica; strongly effervescent; moderately 
alkaline; abrupt smooth boundary. 
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Ckqm-——23 to 28 inches; mixed very pale brown (10YR 
7/4) and yellowish brown (10YR 5/4) duripan, dark 
yellowish brown (10YR 4/4) moist; massive; very 
hard, indurated with silica and iron; few very fine 
tubular pores; few fine rounded manganese 
concretions; disseminated lime and lime in seams; 
strongly effervescent; clear smooth boundary. 

Cq—28 to 42 inches; very pale brown (10YR 7/4) 
duripan, yellowish brown (10YR 5/4) moist; massive; 
hard, weakly cemented with silica and iron; few very 
fine tubular pores; moderately alkaline; gradual wavy 
boundary. 

C—42 to 62 inches; pale yellow (2.5Y 7/4) loam, 
yellowish brown (10YR 5/4) moist; common fine 
distinct strong brown (7.5YR 4/6) mottles; massive; 
slightly hard, friable, nonsticky and slightly plastic; 
few very fine tubular pores; weakly cemented with 
silica; moderately alkaline. 


Depth to the duripan is 20 to 40 inches. Clay content 
in the contro! section is 40 to 60 percent. Cracks 1 to 2 
centimeters wide extend to a depth of 21 inches or more 
and are open from June to October in areas not irrigated 
and are closed the rest of the year. The mean annual 
soil temperature is 62 to 65 degrees F. 

The A horizon has dry color of 10YR 5/2, 5/3, or 4/2 
and moist color of 10YR 3/2 or 3/3. Reaction is slightly 
acid or moderately alkaline. 

The CK horizon has dry color of 10YR 6/2, 6/3, 5/2, 
5/3, 3/3, 7/4, or 5/4 and moist color of 10YR 4/2, 4/3, 
3/2, 3/3, or 4/4. Texture is clay or silty clay. 


Galt Variant 


The Gait Variant consists of moderately deep, 
somewhat poorly drained soils on flood plains. These 
soils formed in alluvium derived from mixed sources. 
Slope is 0 to 2 percent. 

Soils of the Gait Variant are fine-loamy, mixed, thermic 
Typic Durochrepts. 

Typical pecon of a Galt Variant clay loam in an area of 
Liveoak Variant-Galt Variant complex, frequently flooded, 
0 to 2 percent slopes, 2,700 feet east and 350 feet 
south of the northwest corner of sec. 32, T. 17 N., R. 1 
E., Sanborn Slough quadrangle. 


A1—0 to 5 inches; light brownish gray (10YR 6/2) clay 
loam, dark brown (10YR 3/3) moist; strong fine 
granular structure; hard, friable, sticky and plastic; 
many very fine and fine and few medium tubular 
pores; disseminated lime; 8 percent calcium 
carbonate equivalent; slightly effervescent; neutral; 
clear wavy boundary. 

A2—5 to 13 inches; pale brown (10YR 6/3) clay loam, 
dark brown (10YR 3/3) moist; strong medium 
subangular blocky structure; hard, friable, sticky and 
plastic; common very fine roots; many very fine and 
fine and few medium tubular pores; disseminated 
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lime; 8 percent calcium carbonate equivalent; 
slightly effervescent; moderately alkaline; clear 
smooth boundary. 

Bw—13 to 17 inches; light yellowish brown (10YR 6/4) 
clay loam, dark yellowish brown (10YR 4/4) moist; 
strong medium subangular blocky structure; hard, 
friable, sticky and plastic; common very fine roots; 
many very fine and fine and few medium tubular 
pores; disseminated lime; 7 percent calcium 
carbonate equivalent; strongly effervescent; 
moderately alkaline; abrupt smooth boundary. 

Bk—17 to 21 inches; very pale brown (10YR 7/3) clay 
loam, brown (10YR 5/3) moist; massive; hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; few very fine tubular pores; 
disseminated lime; 41 percent calcium carbonate 
equivalent; violently effervescent; moderately 
alkaline; abrupt smooth boundary. 

Ckqm-—21 to 22 inches; white (10YR 8/2) duripan, light 
brownish gray (10YR 6/2) moist; massive; extremely 
hard; continuous laminar bands of silica and calcium 
carbonate; alternating seams of lime; violently 
effervescent; abrupt smooth boundary. 

Ck—22 to 25 inches; very pale brown (10YR 8/3) loam, 
very pale brown (10YR 7/3) moist; massive; slightly 
hard, very friable, nonsticky and nonplastic; 
disseminated lime; 43 percent calcium carbonate 
equivalent; violently effervescent; moderately 
alkaline; abrupt smooth boundary. 

Ckqm—25 to 26 inches; white (10YR 8/2) duripan, light 
gray (10YR 7/2) moist; massive; extremely hard, 
continuous laminar bands of silica and calcium 
carbonate: alternating seams of lime; violently 
effervescent; abrupt smooth boundary. 

2Cr—26 to 60 inches; white (10YR 8/2) siltstone, light 
olive brown (2.5Y 5/4) moist; massive; very hard, 
extremely firm; disseminated lime; violently 
effervescent. 


Depth to a silica cemented indurated duripan ranges 
from 20 to 35 inches. The mean annual soil temperature 
is 62 to 65 degrees F. The soil moisture control section 
is dry in all parts from June to October in areas not 
irrigated and is moist in some or all parts the rest of the 
year. Clay content in the control section ranges from 27 
to 35 percent. Reaction is neutral to moderately alkaline. 

The A horizon has dry color of 10YR 6/2 or 6/3 and 
moist color of 10YR 3/2, 3/3, or 4/3. 

The B horizon has dry color of 10YR 6/2, 6/3, 7/3, or 
6/4 and moist color of 10YR 5/3, 4/3, 4/4, 3/3, or 3/2. 
The Ck horizon has dry color of 10YR 8/3, 7/3, 6/3, 
or 8/2 and moist color of 10YR 7/3, 6/3, 5/3, 7/2, or 

6/2. 
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Garretson Variant 


The Garretson Variant consists of very deep, well 
drained soils on terraces. These soils formed in alluvium 
derived from mixed sources. Slope is 0 to 2 percent. 

Soils of the Garretson Variant are fine-loamy, mixed 
(calcareous), thermic Typic Xerorthents. 

Typical pedon of Garretson Variant loam, 0 to 2 
percent slope, 400 feet east and 1,750 feet south of the 
northwest corner of sec. 28, T. 14 N., R. 3 E., Gilsizer 
Slough quadrangle. 


Ap—0 to 4 inches, light brownish gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) moist; weak medium 
and coarse subangular blocky structure; hard, very 
friable, slightly sticky and slightly plastic; many very 
fine roots; few very fine and fine tubular pores; 
disseminated lime; slightly effervescent; moderately 
alkaline; clear wavy boundary. 

A—4 to 8 inches; light brownish gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) moist; moderate 
medium and coarse subangular blocky structure; 
hard, friable, slightly sticky and slightly plastic; many 
very fine roots; common very fine and fine tubular 
pores; disseminated lime; slightly effervescent; 
moderately alkaline; clear wavy boundary. 

Ak—8 to 15 inches; light brownish gray (10YR 6/2) 
loam, dark grayish brown (10YR 4/2) moist; 
moderate medium and coarse subangular blocky 
structure; hard, friable, slightly sticky and slightly 
plastic; common very fine and few fine roots; 
common very fine and fine tubular pores; 
disseminated lime; violently effervescent; moderately 
alkaline; abrupt wavy boundary. 

Bki—15 to 21 inches; very pale brown (10YR 7/3) loam, 
yellowish brown (10YR 5/4) moist; massive; hard, 
friable, slightly sticky and slightly plastic; common 
very fine and few fine roots; common very fine and 
fine tubular pores; disseminated lime; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

Bk2—21 to 46 inches; very pale brown (10YR 7/3) loam, 
yellowish brown (10YR 5/4) moist; massive; hard, 
friable, nonsticky and slightly plastic; few very fine 
roots; common very fine and fine tubular pores; 
disseminated lime; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

Bk3—46 to 69 inches; very pale brown (10YR 8/3) toam, 
yellowish brown (10YR 5/4) moist; massive; hard, 
firm, nonsticky and slightly plastic; few very fine 
roots; many very fine and fine tubular pores; 
disseminated lime; strongly effervescent, moderately 
alkaline. 


The mean annual soil temperature is 62 to 65 degrees 
F. The soil moisture control section is dry in all parts 
from June to October in areas not irrigated and is moist 
in some or all parts the rest of the year. Clay content 
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ranges from 20 to 27 percent in the 10- to 40-inch part 
of the profile. The profile is effervescent throughout. 
The A horizon has dry color of 10YR 7/3, 6/2, or 6/3 
and moist color of 10YR 3/2, 3/3, 4/2, or 4/3. 
The Bk horizon has dry color of 10YR 8/2, 8/3, 7/2, 
7/3, 7/4, 6/2, 6/3, or 6/4 and moist color of 10YR 5/3, 
4/3, or 5/4. It is loam, very fine sandy loam, or fine 


sandy loam and is 15 to 27 percent clay. 


Gridley Series 


The Gridley series consists of moderately deep, 
moderately well drained soils on terraces and basin rims. 
These soils formed in alluvium derived from mixed 
sources. Slope is 0 to 1 percent. 

Soils of the Gridley series are fine, montmorillonitic, 
thermic Typic Argixerolls. 

Typical pedon of Gridley clay loam, 0 to 1 percent 
slopes (fig. 8), 950 feet south and 250 feet east of the 
northeast corner of sec. 4, T. 15 N., R. 3 E. (not 
sectionized), in the New Helvetia Land Grant, Sutter 
quadrangle. 


Ap—0 to 9 inches; brown (10YR 5/3) clay loam, very 
dark grayish brown (10YR 3/2) moist; moderate fine 
and medium angular blocky structure; very hard, 
friable, sticky and plastic; common very fine and fine 
roots; common very fine and fine tubular pores; 
neutral; clear smooth boundary. 

A—9 to 19 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; moderate medium angular 
blocky structure; very hard, friable, sticky and 
plastic; few very fine roots; common very fine 
tubular pores; mildly alkaline; gradual wavy 
boundary. 

Btt—19 to 28 inches; brown (10YR 5/3) clay, dark 
yellowish brown (10YR 3/4) moist; moderate coarse 
subangular blocky structure; extremely hard, firm, 
very sticky and very plastic; few very fine roots; 
common very fine and fine tubular pores; few thin 
clay films on peds and in pores; mildly alkaline; 
gradual! wavy boundary. 

Bt2—28 to 37 inches; yellowish brown (10YR 5/4) clay, 
dark yellowish brown (10YR 3/4) moist; moderate 
coarse subangular blocky structure; extremely hard, 
firm, very sticky and very plastic; few very fine roots; 
common very fine and fine tubular pores; few thin 
clay films and common pressure faces on peds; 
mildly alkaline; clear wavy boundary. 

2Cr—37 to 62 inches; very pale brown (10YR 7/4) 
siltstone, yellowish brown (10YR 5/4) moist; 
common fine strong brown (7.5YR 4/6) mottles 
lining pores; massive; extremely hard and firm; few 
very fine tubular pores; common moderately thick 
clay films on fracture faces; mildly alkaline. 
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Figure 8.—Profile of Gridley clay loam, 0 to 1 percent slopes, 
showing an undulating siltstone layer at a depth of 2 to 4 feet. 


Depth to paralithic contact ranges from 20 to 40 
inches. The mean annual soil temperature is 62 to 65 
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degrees F. The soil moisture control section is dry in all 
parts from June through October in areas not irrigated 
and is moist in some or all parts from November through 
May. Reaction is neutral to moderately alkaline. 

The A horizon has dry color of 10YR 5/3 or 5/2 or 
7.5YR 5/2 and moist color of 10YR 3/2 or 3/3 or 7.5YR 
3/2. 

The Bt horizon has dry color of 10YR 6/3, 5/3, 6/4, or 
5/4 or 7.4YR 6/4 and moist color of 10YR 3/2, 3/3, 
3/4, 4/3, 4/4, or 5/4 or 7/5YR 3/2, 3/3, 4/4, or 4/6. It 
is clay loam, clay, or silty clay that is 35 to 55 percent 
clay. It has 5 to 10 percent (absolute) more clay than the 
A horizon. 

Some pedons have a calcareous C horizon above the 
2Cr horizon. 


Holillipah Series 


The Holillipah series consists of very deep, somewhat 
excessively drained soils on flood plains. These soils 
formed in alluvium derived from mixed sources. Slope is 
0 to 2 percent. 

Soils of the Holillipah series are sandy, mixed, thermic 
Typic Xerofluvents. 

Typical pedon of Holillipah loamy sand, channeled, 0 
to 2 percent slopes, 2,100 feet north and 3,000 feet east 
of the intersection of O’Banion Road and Garden 
Highway in the New Helvetia Land Grant, T. 14.N., R. 3 
E. (not sectionized), Olivehurst quadrangle. 


A—0 to 8 inches, pale brown (10YR 6/3) loamy sand, 
brown (10YR 4/3) moist; weak coarse granular 
structure; soft, loose, nonsticky and nonplastic; 
many very fine and fine interstitial pores; slightly 
acid; clear smooth boundary. 

Cl—8 to 32 inches; white (10YR 8/1) sand, light gray 
(10YR 7/1) moist; massive; loose, nonsticky and 
nonplastic; many very fine and fine and common 
medium roots; many very fine and fine interstitial 
pores; neutral; abrupt wavy boundary. 

C2—32 to 35 inches; light yellowish brown (10YR 6/4) 
loamy sand, dark yellowish brown (10YR 4/4) moist; 
common medium distinct strong brown (7.5YR 4/6) 
mottles; massive; soft, very friable, nonsticky and 
nonplastic; many very fine and fine interstitial pores; 
neutral; abrupt wavy boundary. 

C3—35 to 47 inches; brown (10YR 5/3) fine sandy loam, 
dark brown (10YR 3/3) moist; many medium distinct 
brown (7.5YR 5/4) mottles; massive; slightly hard, 
friable, nonsticky and nonplastic; common very fine 
tubular pores; neutral; gradual irregular boundary. 

C4—47 to 61 inches; pale brown (10YR 6/3) loamy fine 
sand, dark brown (10YR 3/3) moist; massive; soft, 
very friable, nonsticky and nonplastic; few very fine 
tubular pores; neutral. 
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The mean annual soil temperature is 62 to 65 degrees 
F. The soil moisture control section is dry in all parts 
from May through October in areas not irrigated and is 
moist in some or all parts from November through April. 
The soil is stratified with thick layers of sand, loamy fine 
sand, loamy sand, fine sandy loam, sandy loam, and silt 
loam. The particle-size control section is loamy sand or 
coarser in texture. Organic carbon content decreases 
irregularly with depth. The profile is slightly acid to 
neutral. 

The A horizon has dry color of 10YR 6/3 or 6/2 and 
moist color of 10YR 4/3, 4/2, or 3/3. Texture is loamy 
sand or sandy loam. 

The C horizon has dry color of 10YR 8/1, 7/2, 7/3, 
6/3, 6/4, or 5/3 and moist color of 10YR 7/1, 7/2, 5/2, 
5/3, 4/2, 4/3, 4/4, or 3/3. 


Jacktone Series 


The Jacktone series consists of moderately deep, 
somewhat poorly drained soils on basin rims and in 
basins. These soils formed in alluvium derived from 
mixed sources. Slope is 0 to 2 percent. 

Soils of the Jacktone series are fine, montmorillonitic, 
thermic Typic Pelloxererts. 

Typical pedon of Jacktone clay, 0 to 2 percent slopes, 
100 feet north of Sutter-Sacramento county line, 2,500 
feet south and 1,400 feet west of the northeast corner of 
sec. 10, T. 10 N., R. 4 E., Taylor Monument quadrangle. 


Ap—0 to 6 inches; dark gray (10YR 4/1) clay, black 
(10YR 2/1) moist; common medium prominent 
strong brown (7.5YR 5/6) mottles; massive; 
extremely hard, very firm, sticky and plastic; many 
very fine roots; common very fine tubular pores; 
neutral; abrupt smooth boundary. 

A-—6 to 25 inches; dark gray (10YR 4/1) clay, black 
(10YR 2/1) moist; massive extremely hard, very firm, 
sticky and plastic; common very fine roots; few very 
fine tubular pores; common intersecting 
slickensides; neutral; clear wavy boundary. 

ACk—25 to 28 inches; dark gray (10YR 4/1) clay, very 
dark gray (10YR 3/1) moist; massive; extremely 
hard, very firm, sticky and plastic; common 
intersecting slickensides; common fine black 
concretions; few fine rounded soft masses of lime; 
strongly effervescent; moderately alkaline, clear 
wavy boundary. 

Ck—28 to 35 inches; dark grayish brown (10YR 4/2) 
clay loam, very dark grayish brown ({0YR 3/2) 
moist; massive; very hard, firm, sticky and plastic; 
few fine tubular and common very fine interstitial 
pores; common fine black concretions; disseminated 
lime; strongly effervescent; moderately alkaline; 
abrupt smooth boundary. 

Ckqm—35 to 39 inches; indurated silica- and lime- 
cemented laminar cap 1 to 2 millimeters thick over a 
brown (10YR 5/3) strongly cemented duripan, dark 
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brown (10YR 4/3) moist; massive; few very fine 
tubular and interstitial pores; common fine black 
concretions; common fine seams of lime; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Cq—39 to 62 inches; pale brown (10YR 6/3) weakly 
silica cemented duripan, brown (10YR 4/3) moist; 
massive; slightly hard, firm, slightly sticky and slightly 
plastic; common very fine tubular pores; duripan 
breaks to loam when rubbed; moderately alkaline. 


Depth to the duripan ranges from 20 to 40 inches. 
Cracks 1 to 2 centimeters wide extend to a depth of 20 
inches or more and are open from June to October in 
areas not irrigated and are closed the rest of the year. 
The mean annual soil temperature is 62 to 65 degrees F. 
The profile is neutral to moderately alkaline. Most 
pedons are calcareous below a depth of 15 inches. 

The A horizon has dry color of 10YR 5/1, 4/1, or 3/1 
and moist color of 10YR 3/1 or 2/1 or N 3/0. Clay 
content ranges from 40 to 60 percent. 

The C horizon has dry color of 10YR 7/2, 6/2, 4/2, 
6/3, 5/3, or 6/4 and moist color of 10YR 4/2, 4/3, 4/4, 
or 3/2 or 2.5Y 5/2. Texture is clay loam or clay that is 
35 to 60 percent clay. 


Liveoak Series 


The Liveoak series consists of very deep, well drained 
soils on low terraces. These soils formed in alluvium 
derived from mixed sources. Slope is 0 to 1 percent. 

Soils of the Liveoak series are fine-loamy, mixed, 
thermic Typic Haploxeroils. 

Typical pedon of Liveoak sandy clay loam, 0 to 1 
percent slopes, 1,500 feet south and 500 feet west of 
the intersection of Sheldon Avenue and Archer Avenue, 
Boga Land Grant, T. 16 N., R. 3 E. (not sectionized), 
Gridley quadrangle. 


Apl—0 to 5 inches; yellowish brown (10YR 5/4) sandy 
clay loam, dark brown (10YR 3/3) moist; weak 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine and fine roots; common very fine tubular 
pores; slightly acid; abrupt smooth boundary. 

Ap2—5 to 13 inches; yellowish brown (10YR 5/4) sandy 
clay loam, dark brown (7.5YR 3/2) moist; weak 
medium subangular blocky structure; hard, firm, 
slightly sticky and slightly plastic; common very fine 
and fine roots; common very fine tubular pores; 
slightly acid, clear wavy boundary. 

Bt1—13 to 27 inches; brown (7.5YR 5/4) sandy clay 
loam, dark brown (7.5YR 3/4) moist; weak 
subangular blocky structure; hard, friable, sticky and 
slightly plastic; few very fine roots; common very 
fine and fine tubular pores; many thin clay films on 
peds and in pores; neutral; gradual wavy boundary. 
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Bt2—27 to 43 inches; brown (7.5YR 5/4) sandy clay 
loam, dark brown (7.5YR 3/4) moist; weak coarse 
subangular blocky structure; hard, friable, sticky and 
slightly plastic; few very fine roots; common very 
fine and fine tubular pores; common thin clay films 
in pores; neutral; gradual wavy boundary. 

BC—43 to 53 inches; brown (7.5YR 5/4) sandy clay 
foam, dark brown (7.5YR 3/4) moist; massive; 
slightly hard, very friable, slightly sticky and 
nonplastic; few very fine tubular pores; neutral; clear 
wavy boundary. 

C—53 to 62 inches; brown (7.5YR 5/4) sandy loam, 
brown (7.5YR 4/4) moist; massive; slightly hard, 
very friable, slightly sticky and nonplastic; few very 
fine tubular pores; mildly alkaline. 


The mean annual soil temperature is 62 to 65 degrees 
F. The soil moisture control section is dry in all parts 
from June through October in areas not irrigated and is 
moist in some or all parts from November through May. 

The A horizon has dry color of 10YR 5/4, 5/3, or 5/2 
and moist color of 10YR 3/3 or 3/2 or 7.5YR 3/2. It is 
slightly acid to mildly alkaline. 

The B horizon has dry color of 10YR 6/3, 6/4, or 5/4 
or 7.5YR 5/4 or 5/3 and moist color of 10YR 3/3, 4/3, 
3/4, or 4/4 or 7.5YR 3/4 or 4/4. Clay content ranges 
from 20 to 25 percent. The horizon has 1 to 3 percent 
(absolute) more clay than the A horizon. It is neutral to 
moderately alkaline. 

The C horizon has dry color of 10YR 5/4, 6/4, or 7/4 
or 7.5YR 6/4 or 5/4 and moist color of 10YR 4/4 or 3/4 
7.5YR 3/4 or 4/4. It is sandy loam or loamy sand. It is 
mildly alkaline or moderately alkaline. 


Liveoak Variant 


The Liveoak Variant consists of deep, moderately well 
drained soils on flood plains. These soils formed in 
alluvium derived from mixed sources. Slope is 0 to 2 
percent. 

Soils of the Liveoak Variant are fine-loamy, mixed, 
thermic Calcixerollic Xerochrepts. 

Typical pedon of a Liveoak Variant loam in an area of 
Liveoak Variant-Galt Variant complex, frequently flooded, 
0 to 2 percent slopes, 2,800 feet east and 320 feet 
south of the northwest corner of sec. 32, T. 17 N., R. 1 
E., Sanborn Slough quadrangle. 


A—0 to 6 inches; light brownish gray (10YR 6/2) loam, - 
very dark grayish brown (10YR 3/2) moist; moderate 
fine subangular blocky structure; soft, very friable, 
slightly sticky and slightly plastic; many medium and 
tine roots; many very fine and fine tubular pores; 
disseminated lime; 11 percent calcium carbonate 
equivalent; strongly effervescent, moderately 
alkaline; clear smooth boundary. 

Bwi—6 to 16 inches; pale brown (10YR 6/3) loam, dark 
brown (10YR 3/3) moist; moderate medium 
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subangular blocky structure; soft, friable, slightly 
sticky and slightly plastic; many very fine and fine 
roots; many very fine and fine tubular pores; 
disseminated lime; violently effervescent; 21 percent 
calcium carbonate equivalent; moderately alkaline; 
clear wavy boundary. 

Bw2—16 to 30 inches; pale brown (10YR 6/3) loam, 
dark brown (10YR 3/3) moist; moderate medium 
subangular blocky structure; soft, friable, slightly 
sticky and slightly plastic; common very fine roots; 
common very fine and fine tubular pores; 
disseminated lime; 26 percent calcium carbonate 
equivalent; many coarse and very coarse rounded 
siliceous and calcareous concretions; violently 
effervescent; moderately alkaline; clear irregular 
boundary. 

Bkq—30 to 39 inches; pale brown (10YR 6/3) loam, 
brown (10YR 4/3) moist; massive; soft, friable, 
slightly sticky and slightly plastic; common very fine 
roots; common very fine and fine tubular poreds 
disseminated lime; 29 percent calcium carbonate 
equivalent; many medium rounded siliceous and 
calcareous concretions; violently effervescent, 
moderately alkaline; clear smooth boundary. 

Bk—-39 to 54 inches; pale brown (10YR 6/3) loam, 
brown (10YR 4/3) moist; massive; soft, friable, 
slightly sticky and slightly plastic; few very fine roots; 
many very fine tubular pores; lime is disseminated 
and in many fine seams; 27 percent calcium 
carbonate equivalent; violently effervescent, 
moderately alkaline; abrupt smooth boundary. 

Bkqm—54 to 63 inches; brown (10YR 5/3) duripan, dark 
brown (10YR 3/3) moist; massive; extremely hard; 
continuous and indurated with silica and lime; 
violently effervescent; disseminated lime; abrupt 
smooth boundary. 

2C—63 inches; pale brown (10YR 6/3) very fine sandy 
loam, brown (10YR 4/3) moist; loose, nonsticky and 
nonplastic; neutral. 


Depth to the duripan ranges from 40 to 60 inches. The 
mean annual soil temperature is 62 to 65 degrees F. The 
soil moisture control section is dry in all parts from June 
to October and is moist in some or all parts from 
November to May. Reaction is neutral to moderately 
alkaline. Clay content in the 10- to 40-inch control 
section ranges from 18 to 25 percent. 

The A horizon has dry color of 10YR 6/2, 7/2, or 6/3 
and moist color of 10YR 3/2, 4/2, 3/3, or 4/3. 

The B horizon has dry color of 10YR 6/2, 7/3, 6/3, 
6/4, or 5/3 and moist color of 10YR 3/2, 3/3, or 4/3. 
Bicarbonate content ranges from 20 to 30 percent. 


Marcum Serles 


The Marcum series consists of deep and very deep, 
moderately well drained soils on low terraces and basin 
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rims. These soils formed in alluvium derived from mixed 
sources. Slope is 0 to 2 percent. 

Soils of the Marcum series are fine, montmorillonitic, 
thermic Typic Argixerolls. 

Typical pedon of Marcum clay loam, siltstone 
substratum, 0 to 1 percent slopes, 150 feet south and 
120 feet west of the northeast corner of sec. 4, T. 13 N., 
R. 3 E., Gilsizer Slough quadrangle. 


Ap-—0 to 6 inches; brown (10YR 5/8) clay loam, dark 
brown (10YR 3/3) moist; moderate fine and medium 
subangular blocky structure; hard, friable, sticky and 
plastic; few very fine roots; few fine tubular and 
interstitial pores; neutral; clear smooth boundary. 

A—6 to 16 inches; brown (10YR 4/3) clay loam, dark 
brown (10YR 3/3) moist; weak medium subangular 
blocky structure; hard, friable, sticky and plastic; 
common very fine and few roots; common very fine 
tubular pores; mildly alkaline; gradual wavy 
boundary. 

Bt!—-16 to 28 inches; dark yellowish brown (10YR 4/4) 
clay loam, dark yellowish brown (10YR 3/4) moist: 
weak medium and coarse subangular blocky 
structure; very hard, firm, very sticky and very 
plastic; few very fine and fine roots; few very fine 
tubular pores; few thin pressure faces on peds; few 
fine manganese concretions; moderately alkaline; 
clear wavy boundary. 

Bt2— 28 to 40 inches; strong brown (7.5YR 5/6) clay, 
strong brown (7.5YR 4/6) moist; weak fine and 
medium prismatic structure; very hard, firm, very 
sticky and very plastic; few very fine roots; few very 
fine tubular pores; many thin clay films and pressure 
faces on peds; few very fine and fine manganese 
concretions; moderately alkaline; gradual wavy 
boundary. 

Ck—40 to 43 inches; light yellowish brown (10YR 6/4) 
clay loam, dark yellowish brown (10YR 4/4) moist; 
massive; hard, friable, sticky and plastic; few very 
fine roots; few very fine tubular pores; few very fine 
manganese concretions; disseminated lime; slightly 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

2Cr—43 to 62 inches; very pale brown (10YR 7/4) 
siltstone, light yellowish brown (10YR 6/4) moist; 
many black (10YR 2/1) manganese stains on 
fracture faces and in pores; massive; very hard and 
very firm; many very fine and few fine and coarse 
tubular pores; lime in seams and as laminar cap that 
is 0.5 centimeter thick and is discontinuous within 
the pedon; slightly effervescent, moderately alkaline. 


Depth to paralithic contact is 40 to 80 inches. The 
mean annual soil temperature is 62 to 65 degrees F. The 
soil moisture control section is dry in all parts from June 
through October in areas not irrigated and is moist in 
some or all parts from November through May. Reaction 
is neutral to moderately alkaline. 
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The A horizon has dry color of 10YR 5/2, 5/3, or 4/3 
or 7.5YR 5/2 and moist color of 10YR 3/2 or 3/3 or 
7.5YR 3/2. 

The Bt horizon has dry color of 10YR 4/4, 5/3, 5/4 
6/3, 6/4, or 7/4 or 7.5YR_ 6/4 or 5/6 and moist color of 
10YR 3/4, 4/3, 4/4, or 5/4 or 7.5YR 3/2, 3/3, 4/4, or 
4/6. It is clay loam, silty clay loam, clay, or silty clay that 
is 30 to 60 percent clay and has a weighted average 
clay content of more than 35 percent. 

The Ck horizon has dry color of 10YR 5/4 or 6/4 and 
moist color of 10YR 4/3, 4/4, or 5/4. 


Nueva Series 


The Nueva series consists of very deep, somewhat 
poorly well drained soils on flood plains. These soils 
formed in alluvium derived from mixed sources. Slope is 
0 to 1 percent. 

Soils of the Nueva series are fine-loamy, mixed, 
thermic Fluventic Haploxerolls. 

Typical pedon of Nueva loam, 0 to 1 percent slopes 
(fig. 9), 1,400 feet east and 1,350 feet north of the 
southwest corner of sec. 36, T. 16 N., R. 1 W., Meridian 
quadrangle. 


Ap—O to 7 inches; brown (10YR 5/3) loam, very dark 
grayish brown (10YR 3/2) moist; weak medium 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; few very fine roots; 
common very fine interstitial pores; neutral; clear 
smooth boundary. 

A—7 to 17 inches; brown (10YR 5/3) loam, very dark 
grayish brown (10YR 3/2) moist; strong coarse 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; common very fine roots; 
common very fine interstitial pores and few fine 
tubular pores; neutral; clear wavy boundary. 

C1—17 to 26 inches; pale brown (10YR 6/3) fine sandy 
loam, brown (10YR 4/3) moist; massive; slightly 
hard, very friable, slightly sticky and nonplastic; 
common very fine roots; common very fine 
interstitial pores and few fine tubular pores; mildly 
alkaline; clear smooth boundary. 

C2—26 to 42 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; many fine distinct yellowish 
brown (10YR 5/8) mottles; massive; slightly hard, 
very friable, slightly sticky and slightly plastic; 
common very fine roots; many very fine and fine 
tubular pores; mildly alkaline; abrupt smooth 
boundary. 

2Ab—42 to 61 inches; dark grayish brown (10YR 4/2) 
clay loam, black (10YR 2/1) moist; massive; hard, 
very friable, sticky and plastic; common very fine 
roots; many very fine and fine tubular pores; 
moderately alkaline. 
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Figure 9.—Profile of Nueva loam, 0 to 1 percent slopes. 
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The mean annual soil temperature ranges from 62 to 
65 degrees F. The soil moisture control section is dry in 
all parts from June through October in areas not irrigated 
and is moist in some or all parts from November through 
May. 

The 10- to 40-inch particle-size control section is 
stratified layers of loam, silt ioam, fine sandy loam, and 
sandy loam. Clay content ranges from 15 to 2? percent 
but averages more than 18 percent; content of sand that 
is fine or coarser is more than 15 percent. Content of 
organic matter decreases irregularly with depth. 

The A horizon has dry color of 10YR 5/3, 5/2, 5/1, or 
4/1 and moist color of 10YR 3/3, 3/2, 3/1, or 2/1. Itis 
neutral or mildly alkaline. 

The C horizon has dry color of 10YR 6/3 or 5/3 and 
moist color of 10YR 4/3 or 3/3. It is mildly alkaline or 
moderately alkaline. 

The Ab horizon has dry color of 10YR 4/2, 5/2, or 4/1 
and moist color of 10YR 3/1, 2/1, or 3/2. It is clay loam 
or silty clay loam. Some pedons do not have an Ab 
horizon. 


Ocraig Series 


The Ocraig series consists of very shallow, somewhat 
excessively drained soils on mountains. These soils 
formed in residuum derived from extrusive igneous rock. 
Slope is 30 to 75 percent. 

Soils of the Ocraig series are loamy, mixed, nonacid, 
thermic Lithic Xerorthents. 

Typical pedon of Ocraig gravelly coarse sandy loam, 
50 to 75 percent slopes, 700 feet east of the northwest 
corner of sec. 36, T. 16 N., R. 1 &., Sutter Buttes 
quadrangle. 


A—0 to 2 inches; brown (10YR 5/3) gravelly coarse 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak fine subangular blocky structure; slightly 
hard, very friable, nonsticky and nonplastic; common 
very fine roots; many very fine interstitial pores and 
common very fine tubular pores; 20 percent 
pebbies; neutral; clear smooth boundary. 

C—2 to 8 inches; pale brown (10YR 6/3) gravelly coarse 
sandy loam, dark brown (10YR 3/3) moist; massive; 
slightly hard, very friable, nonsticky and nonplastic; 
few very fine roots; common very fine tubular pores; 
20 percent pebbles; neutral; clear smooth boundary. 

R—8 inches; light gray (10YR 7/1) hard fractured coarse 
grained andesite. 


Depth to lithic contact ranges from 4 to 10 inches. The 
mean annual soil temperature is 60 to 64 degrees F. The 
soil moisture control section is dry from April 15 to 
October 31 and is moist from November 1 to April 15. 
The profile is 15 to 35 percent fragments, of which 0 to 20 
percent is stones, 0 to 5 percent is cobbles, and 15 to 
30 percent is gravel. Clay content ranges from 5 to 15 
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percent. The profile is gravelly coarse sandy loam or 
very stony coarse sandy loam. Content of very coarse 
sand and coarse sand is more than 20 percent. 

The C horizon has dry color of 10YR 6/3 or 5/4 and 
moist color of 10YR 3/3 or 4/4. 


Olashes Series 


The Olashes series consists of very deep, well drained 
soils on alluvial fans. These soils formed in alluvium 
derived from mixed sources. Slope is 0 to 5 percent. 

Soils of the Olashes series are fine-loamy, mixed, 
thermic Mollic Haploxeraifs. 

Typical pedon of Olashes sandy loam, 0 to 2 percent 
slopes, 1,100 feet north and 1,400 feet west of the 
southeast corner of sec. 18, T. 16 N., R. 1 E., Meridian 
quadrangle. 


Ap—0 to 4 inches; pale brown (10YR 6/3) sandy loam, 
dark brown (10YR 3/3) moist; moderate medium 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; few very 
fine roots; few very fine interstitial pores; slightly 
acid; clear smooth boundary. 

Btl—4 to 14 inches; pale brown (10YR 6/3) sandy clay 
loam, very dark brown (10YR 2/2) moist; weak 
medium subangular biocky structure; hard, very 
friable, sticky and plastic; few very fine roots; many 
very fine tubular pores; 2 percent pebbles; many thin 
clay films in pores and bridging mineral grains; 
slightly acid; clear wavy boundary. 

Bt2—14 to 31 inches; light yellowish brown (10YR 6/4) 
sandy clay loam, dark brown (10YR 3/3) moist: 
moderate medium subangular blocky structure; hard, 
very friable, sticky and plastic; many very fine tubular 
pores; 5 percent pebbles; many moderately thick 
clay films in pores and common thin clay films on 
peds; neutral; clear wavy boundary. 

Bt3—31 to 52 inches; light yellowish brown (10YR 6/4) 
sandy clay loam, dark brown (10YR 3/3) moist; 
weak medium subangular blocky structure; hard, 
very friable, slightly sticky and slightly plastic; few 
very fine tubular pores; 10 percent pebbles; many 
moderately thick clay films in pores and bridging 
mineral grains; mildly alkaline; clear smooth 
boundary. 

2C—52 to 62 inches; yellowish brown (10YR 5/4) sand, 
brown (10YR 4/3) moist; single grain; loose, 
nonsticky and nonplastic; many very fine irregular 
pores; 14 percent pebbles; mildly alkaline. 


Mean annual soil temperature ranges from 62 to 65 
degrees F. The soil moisture control section is dry in all 
parts from June through October unless irrigated and is 
moist in some or all parts from November through May. 
Gravel content ranges from 0 to 15 percent. 

The A horizon has dry color of 10YR 6/3, 5/2, or 6/2 
and moist color of 10YR 3/2, 3/3, or 2/2. It is slightly 
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acid or neutral. Organic matter content in the upper 4 
inches is more than 1 percent. 

The Bt horizon has dry color of 10YR 6/3, 6/4, 5/2, or 
5/3 and moist color of 10YR 4/3, 4/4, 3/3, 3/4, or 2/2 
or 7.5YR 4/2 or 3/2. it is 20 to 35 percent clay and has 
a clay increase of 4 to 10 percent (absolute) as 
compared to the A horizon. Reaction is neutral or mildly 
alkaline. 


Oswald Series 


The Oswald series consists of moderately deep, poorly 
drained soils in basins and on basin rims. These soils 
formed in alluvium derived from mixed sources. Slope is 
0 to 2 percent. 

Soils of the Oswald series are fine, montmorillonitic, 
thermic Aquic Chromoxererts. 

Typical pedon of Oswald clay, 0 to 2 percent slopes, 
2,510 feet west and 1,700 feet north from the southeast 
corner of sec. 11, T. 14.N., R. 2 E., Gilsizer Slough 
quadrangle. 


Ap—0 to 7 inches; grayish brown (10YR 5/2) clay, very 
dark grayish brown (10YR 3/2) moist; few fine 
distinct yellowish brown (10YR 5/6) and brownish 
yellow (10YR 6/6) mottles dark yellowish brown 
(10YR 4/6) and yellowish brown (10YR 5/6) moist; 
moderate medium granular structure; very hard, firm, 
very sticky and plastic; common very fine and fine 
roots; few very fine tubular pores and common very 
fine and fine interstitial pores; neutral; gradual wavy 
boundary. 

A—7 to 15 inches; grayish brown (10YR 5/2) clay, very 
dark grayish brown (10YR 3/2) moist; common fine 
distinct yellowish brown (10YR 5/6) and brownish 
yellow (10YR 6/6) mottles, dark yellowish brown 
(10YR 4/6) and yellowish brown (10YR 5/6) moist; 
moderate medium prismatic structure parting to 
strong medium angular blocky; very hard, firm, very 
sticky and very plastic; few very fine roots; few very 
fine tubular pores; few fine rounded manganese 
concretions; many intersection slickensides at about 
20 to 45 degree angles; moderately alkaline; gradual 
wavy boundary. 

C—15 to 33 inches; brown (10YR 5/3) clay, dark brown 
(10YR 3/3) moist; few fine distinct yellowish brown 
(10YR 5/6) mottles, dark yellowish brown (10YR 
4/6) moist; moderate medium prismatic structure 
parting to strong medium angular blocky; very hard, 
firm, very sticky and very plastic; few very fine roots; 
few very fine tubular pores; few fine rounded 
manganese concretions; many intersecting 
slickensides at about 20 to 45 degree angles; few 
soft masses of lime and disseminated lime; slightly 
effervescent in the lower 4 inches; moderately 
alkaline; abrupt wavy boundary. 
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2Cr—33 to 43 inches; light gray (10YR 7/2) siltstone, 
pale brown (10YR 6/3) moist; many fine distinct 
yellowish brown (10YR 5/4, 5/6, 5/8) and brownish 
yellow (10YR 6/6) mottles, dark yellowish brown 
and yellowish brown (10YR 4/4, 4/6, 5/6) moist; 
few fine manganese stains, black (10YR 2/1); 
massive; very hard, very firm, common very fine and 
fine tubular and interstitial pores; few thin clay films 
on fracture faces; common fine seams of lime; 
strongly effervescent; moderately alkaline. 


Depth to paralithic contact ranges from 20 to 40 
inches. The profile is 40 to 60 percent clay. Cracks 1 to 
2 inches wide extend to a depth of 20 to 30 inches and 
are open from June to October in areas not irrigated and 
are closed the rest of the year. The mean annual soil 
temperature is 62 to 65 degrees F. Reaction is neutral to 
moderately alkaline. 

The A horizon has dry color of 10YR 5/2 or 5/3 and 
moist color of 10YR 3/2 or 3/3. It has few or common 
mottles of 10YR 5/6, 6/6, or 4/6 when moist or dry. 

The C horizon has dry color of 10YR 5/3 or 6/3 and 
moist color of 10YR 4/3, 3/3, or 4/2. It is clay or silty 
clay. 


Palls Series 


The Pails series consists of moderately deep, well 
drained soils on hills. These soils formed in residuum 
derived from andesite and andesitic lahar. Slope is 9 to 
60 percent. 

Soils of the Palls series are coarse-loamy, mixed, 
thermic Mollic Haploxeralfs. 

Typical pedon of Palls stony sandy loam in an area of 
Palls-Stohlman stony sandy loams, 9 to 30 percent 
slopes, 750 feet south and 2,900 feet east of the 
northwest corner of sec. 32, T. 16.N., R. 1 E., Meridian 
quadrangle. 


A1—0 to 2 inches; brown (10YR 5/3) stony sandy loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
fine subangular blocky structure; slightly hard, very 
friable, nonsticky and nonplastic; many very fine 
roots; many very fine tubular pores; 2 percent 
boulders, 3 percent stones, 2 percent cobbles, and 
10 percent pebbles; medium acid; abrupt smooth 
boundary. 

A2—2 to 8 inches; light brownish gray (10YR 6/2) stony 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; massive; extremely hard, very friable, 
nonsticky and nonplastic; many very fine roots; 
many very fine tubular pores; 2 percent boulders, 3 
percent stones, 2 percent cobbles, and 10 percent 
pebbles; medium acid; clear wavy boundary. 

Bti—8 to 21 inches; light brownish gray (10YR 6/2) 
gravelly sandy loam, very dark grayish brown (10YR 
3/2) moist; weak medium subangular blocky 
structure; extremely hard, friable, slightly sticky and 
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slightly plastic; common very fine roots; common 
very fine and fine tubular pores; 2 percent stones, 5 
percent cobbles, and 10 percent pebbles; common 
thin clay films in pores; neutral; clear wavy 
boundary. 

Bt2—21 to 29 inches; light brownish gray (10YR 6/2) 
gravelly sandy loam, very dark grayish brown (10YR 
3/2) moist; weak medium subangular blocky 
structure; hard, friable, slightly sticky and slightly 
plastic; common very fine tubular pores; 2 percent 
stones, 5 percent cobbles, and 10 percent pebbles; 
many thin clay films on peds and in pores; neutral; 
abrupt smooth boundary. 

Bt3—-29 to 31 inches; pale brown (10YR 6/3) gravelly 
sandy clay loam, dark brown (10YR 3/3) moist; 
moderate medium subangular blocky structure; hard, 
friable, sticky and slightly plastic; common very fine 
tubular pores; 2 percent stones, 5 percent cobbies, 
and 10 percent pebbles; common moderately thick 
clay films on peds and in pores; slightly acid; abrupt 
smooth boundary. 

R—31 inches; yellowish brown (10YR 5/4) hard 
andesitic lahar. 


Depth to lithic contact ranges from 20 to 40 inches. 
The mean annual soil temperature ranges from 62 to 64 
degrees F. The soil moisture control section is dry in all 
parts from April 15 to October 31 and is moist in some 
or all parts from November 1 to April 15. The profile is 
15 to 35 percent rock fragments. 

The A horizon has dry color of 10YR 6/2, 6/3, 5/2, or 
5/3 and moist color of 3/2 or 3/3. The profile is 0 to 5 
percent boulders, 5 to 15 percent stones and cobbles, 
and 10 to 25 percent gravel. Organic matter content in 
the upper 4 inches is more than 1 percent. 

The Bt horizon has dry color of 10YR 6/2, 6/3, or 5/4 
and moist color of 4/2, 4/3, 3/2, 3/3, or 3/4. Clay 
content ranges from 10 to 27 percent. Weighted average 
clay content is 10 to 18 percent. The clay content 
(absolute) is 3 to 8 percent more than that in the A 
horizon. The horizon is 0 to 10 percent stones, 5 to 10 
percent cobbles, and 10 to 25 percent pebbles. 

Some pedons do not have a Bt3 horizon. 


San Joaquin Series 


The San Joaquin series consists of moderately deep, 
well drained soils on terraces. These soils formed in 
alluvium derived from mixed sources, mainly granite. 
Slope is 0 to 2 percent. 

Soils of the San Joaquin series are fine, mixed, 
thermic Abruptic Durixeralfs. 

Typical pedon of San Joaquin sandy loam, 0 to 2 
percent slopes (fig. 10), 600 feet west and 800 feet 
south of the northeast corner of sec. 36, T. 12 .N., R. 4 
E., Pleasent Grove quadrangle. 
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Figure 10.—Profile of San Joaquin sandy loam, 0 to 2 percent 
slopes. 
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Ap—0 to 5 inches; brown (7.5YR 5/4) sandy loam, dark 
brown (7.5YR 4/4) moist; moderate medium 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many very fine roots; 
common very fine tubular pores; medium acid; clear 
smooth boundary. 

A—5 to 11 inches; brown (7.5YR 5/4) sandy loam, dark 
reddish brown (5YR 3/4) moist; weak medium 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; common 
fine roots; common very fine tubular pores and few 
fine tubular and interstitial pores; few very fine 
manganese concretions; medium acid; clear smooth 
boundary. 

Btl—11 to 16 inches; yellowish red (5YR 5/6) sandy 
loam, yellowish red 5YR 4/6) moist; weak medium 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; few fine 
roots; common very fine tubular pores and few fine 
tubular and interstitial pores; common thin clay films 
lining pores; few very fine manganese concretions; 
neutral; abrupt smooth boundary. 

Bt2—16 to 22 inches; yellowish red (5YR 4/6) clay, 
yellowish red (5YR 4/6) moist; massive; very hard, 
firm, very sticky and very plastic; common very fine 
tubular pores; many intersecting slickensides; few 
very fine manganese concretions; mildly alkaline; 
clear smooth boundary. 

Bt3—22 to 27 inches; brown (7.5YR 5/4) clay, dark 
brown (7.5YR 4/4) moist; massive; very hard, firm, 
very sticky and very plastic; many intersecting 
slickensides; mildly alkaline; abrupt smooth 
boundary. 

Cqm—27 to 31 inches; strong brown (7.5YR 5/6) 
duripan, dark brown (7.5YR 4/4) moist; massive; 
extremely hard, very firm, nonsticky and nonplastic; 
indurated by a laminar silica cap 1 centimeter thick; 
common manganese and iron stains in seams below 
moderately alkaline; abrupt smooth boundary. 

Cq—31 to 39 inches; yellowish red (5YR 4/6) sandy clay 
loam, yellowish red (5YR 4/6) moist; massive; hard, 
firm, slightly sticky and slightly plastic; moderately 
alkaline; clear smooth boundary. 

C—39 to 60 inches; yellowish red (5YR 4/6) coarse 
sandy loam, yellowish red (5YR 4/6) moist; massive; 
slightly hard, friable, slightly sticky and nonplastic; 
mildly alkaline. 


Depth to the duripan is 20 to 40 inches. The mean 
annual soil temperature is about 62 to 64 degrees F. The 
soil moisture control section usually is dry all of the time 
from about June to November in areas not irrigated and 
is moist in some or all parts all the rest of the year. 

The A horizon has dry color of 7.5YR 6/4, 6/6, or 5/4 
or 5YR 5/6 and moist color of 7.5YR 4/4, 5/6, or 3/4 or 
SYR 5/6 or 3/4. Reaction is medium acid or slightly acid. 
Clay content ranges from 10 to 20 percent. 
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The Bt horizon has dry color of 7.5YR 4/6 or 5/4 or 
5YR 4/6 or 5/6 and moist color of 7.5YR 4/4 or 5YR 
4/4, 4/6, or 3/3. Reaction is slightly acid to mildly 
alkaline. Weighted average clay content ranges from 35 
to 45 percent. There is a 15 percent (absolute) clay 
increase in the upper 1 inch of the horizon. 

The duripan is stained with coatings of iron and 
manganese and usually is smooth and more indurated at 
its upper boundary. It becomes less consolidated with 
depth but has thin indurated strata. 


Shanghai Series 


The Shanghai series consists of very deep, somewhat 
poorly drained soils on flood plains. These soils formed 
in alluvium derived from mixed sources. Slope is 0 to 2 
percent. 

Soils of the Shanghai series are fine-silty, mixed, 
nonacid, thermic Aquic Xerofluvents. 

Typical pedon of Shanghai silt loam, frequently 
flooded, 0 to 2 percent slopes (fig. 11), 2,000 feet north 
and 900 feet east of the intersection of Rednall Road 
and the western levee of the Feather River, in T. 15 N., 
R. 3 E. (not sectionized) of the New Helvetia Land Grant, 
Yuba City quadrangle. 


Ap—O to 11 inches; very pale brown (10YR 7/4) silt 
loam, brown (10YR 4/3) moist; common medium 
distinct yellowish brown (10YR 5/6) mottles; 
yellowish brown (10YR 5/8) moist; moderate very 
fine subangular blocky structure; slightly hard, 
friable, slightly sticky and plastic; common very fine 
roots; common very fine tubular pores; neutral; clear 
smooth boundary. 

A—11 to 21 inches; very pale brown (10YR 7/3) silt 
loam, brown (10YR 4/3) moist; common large 
distinct strong brown (7.5YR 5/6) mottles; dark 
yellowish brown (10YR 4/6) moist; massive; slightly 
hard, friable, slightly sticky and plastic; common very 
fine roots; common very fine tubular pores; neutral; 
gradual wavy boundary. 

C1i—21 to 27 inches; pale brown (10YR 6/3) silt loam, 
yellowish brown (10YR 5/4) moist; many medium 
prominent yellowish brown (10YR 5/8) and many 
large prominent strong brown (7.5YR 4/6) mottles, 
dark yellowish brown (10YR 3/6) and dark reddish 
brown (2.5YR 3/4) moist; massive; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine and few fine roots; common very fine 
tubular pores; neutral; gradual wavy boundary. 

C2—27 to 36 inches; pale brown (10YR 6/3) silt joam, 
dark yellowish brown (10YR 4/4) moist; many 
medium prominent yellowish brown (10YR 5/8) 
mottles and many large prominent strong brown 
(7.5YR 4/6) motties, dark yellowish brown (10YR 
3/6) and dark reddish brown (2.5YR 3/4) moist; Figure 11.—Profile of Shanghai silt loam, frequently flooded, 0 to 
massive; slightly hard, friable, slightly sticky and 2 percent slopes. Arrow points to silt layer underlain by a 
slightly plastic; common very fine roots; common layer of loamy sand. 
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very fine tubular pores; ‘neutral; gradual wavy 
boundary. 

C3—36 to 54 inches; very pale brown (10YR 7/3) silt 
loam, dark yellowish brown (10YR 4/4) moist; 
common medium distinct strong brown (7.5YR 4/6) 
mottles, dark brown (7.5YR 4/4) moist; massive; 
slightly hard, friable, slightly sticky and slightly 
plastic; few very fine roots; common very fine 
tubular pores; neutral; gradual wavy boundary. 

C4—54 to 67 inches; pale brown (10YR 6/3) silt loam, 
dark brown (10YR 3/3) moist; many medium distinct 
yellowish red (SYR 5/8) mottles; massive; soft, 
friable, slightly sticky and slightly plastic; few very 
fine roots; common very fine pores; neutral. 


The mean annual soil temperature is 62 to 65 degrees 
F. The soil moisture control section is dry in all parts 
from June through October in areas not irrigated and is 
moist in some or all parts from November through May. 

The 10- to 40-inch control section is strata of silt loam 
to fine sandy loam and silty clay loam, but it is 
dominantly silt loam that is less than 15 percent sand 
that is coarser than very fine sand. Clay content ranges 
from 20 to 35 percent. Content of organic matter 
decreases irregularly with depth. Reaction is neutral to 
moderately alkaline. 

The A horizon has dry color of 10YR 7/4, 6/4, 5/4, 
7/3, or 6/3 or 2.5Y 6/2 or 7/2 and moist color of 10YR 
4/4 or 4/3 or 2.5Y 4/2, 3/2, or 3/3; mottled colors are 
10YR 4/6, 5/6, or 5/8, 7.5YR 5/6 or 7/6, or 5YR 6/8 
when dry or moist. It is silty clay loam, silt loam, or fine 
sandy loam. 

The C horizon has dry color of 10YR 7/4, 6/4, 8/3, 
7/3, or 6/3 or 2.5Y 6/2 or 7/2 and moist color of 10YR 
6/3, 5/3, 3/3, 5/4, or 4/4 or 2.5Y 5/2 or 4/2, Some 
pedons have a clay layer at a depth of 40 to 60 inches 
that has dry color of 10YR 4/1 or 2/1. 


Shanghai Variant 


The Shanghai Variant consists of very deep, 
somewhat poorly drained soils on flood plains. These 
soils formed in alluvium derived from mixed sources. 
Slope is 0 to 1 percent. 

Soils of the Shanghai Variant are sandy over loamy, 
mixed, nonacid, thermic Aquic Xerofluvents. 

Typical pedon of Shanghai Variant loamy sand, 0 to 4 
percent slopes, 800 feet east and 1,200 feet north of the 
southwest corner of sec. 17, T. 15 N., R. 1 £., Meridian 
quadrangle. 


Ap—0 to 10 inches; pale brown (10YR 6/3) loamy sand, 
very dark grayish brown (10YR 3/2) moist; weak 
medium granular structure; soft, very friable,, 
nonsticky and nonplastic; few very fine and fine 
roots; common very fine interstitial pores; neutral; 
abrupt wavy boundary. 
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A2—10 to 18 inches; pale brown (10YR 6/3) loamy 
sand, dark brown (10YR 3/3) moist; single grain; 
loose, nonsticky and nonplastic; common fine roots; 
few very fine interstitial pores; neutral; abrupt 
smooth boundary. 

C—18 to 29 inches; light brownish gray (10YR 6/2) silt 
toam, dark grayish brown (10YR 4/2) moist; 
common fine distinct dark yellowish brown (10YR 
4/4) mottles at a depth of 26 inches; massive; soft, 
very friable, slightly sticky and slightly plastic; 
common fine roots; few very fine interstitial and 
tubular pores; neutral; clear wavy boundary. 

2A1b—29 to 52 inches; dark gray (10YR 4/1) silty clay 
loam, very dark gray (10YR 3/1) moist; moderate 
coarse subangular blocky structure; slightly hard, 
firm, sticky and plastic; common fine and medium 
roots; common fine and few medium tubular pores; 
moderately alkaline; abrupt wavy boundary. 

2A2b—52 to 62 inches; dark grayish brown (10YR 4/2) 
silty clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium subangular blocky 
structure; slightly hard, firm, sticky and plastic; few 
fine roots; few fine tubular pores; moderately 
alkaline. 


The mean annual soil temperature is 62 to 65 degrees 
F. The soil moisture control section is dry in all parts 
from June to October in areas not irrigated and is moist 
in some or all parts from November to May. The upper 
part of the 10- to 40-inch control section ranges from 4 
to 10 percent clay. It is loamy sand or loamy fine sand. 
Clay content in the lower part is 18 to 35 percent. It is 
stratified loam, silt loam, and silty clay loam. Depth to a 
buried layer ranges from 15 to 30 inches. 

The A horizon has dry color of 10YR 6/3 or 6/2 and 
moist color of 10YR 4/3, 3/3, or 3/2. 

The Ab horizon has dry color of 10YR 5/3, 4/1, 4/2, 
or 4/3 and moist color of 10YR 3/1, 3/2, or 3/3. 
Reaction is mildly alkaline or moderately alkaline. 


Snelling Series 


The Snelling series consists of very deep, well drained 
soils on stream terraces. These soils formed in alluvium 
derived dominantly from granitic sources. Slope is 0 to 2 
percent. 

Soils of the Snelling series are fine-loamy, mixed, 
thermic .Typic Haploxeralfs. 

Typical pedon of Snelling loam, 0 to 2 percent slopes, 
270 feet south and 2,435 feet west of the northeast 
corner of sec. 33, T. 13 N., A. 5 E., Sheridan quadrangle. 


A—0 to 3 inches; brown (7.5YR 5/4) loam, dark brown 
(7.5YR 3/4) moist; weak fine and very fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
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and fine roots; many very fine tubular pores; slightly 
acid; clear smooth boundary. 

Btl—3 to 11 inches; strong brown (7.5YR 5/6) loam, 
dark brown (7.5YR 3/4) moist; moderate fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
and fine roots; many very fine tubular pores; few thin 
clay films in pores; slightly acid; clear smooth 
boundary. 

Bt2—11 to 19 inches; strong brown (7.5YR 5/6) loam, 
reddish brown (5YR 4/4) moist; moderate fine 
subangular blocky structure; hard, friable, sticky and 
slightly plastic; few fine roots; many fine and 
medium tubular pores; common thin clay films in 
pores; slightly acid; clear wavy boundary. 

Bt8—19 to 32 inches; reddish brown (5YR 5/4) sandy 
clay loam, reddish brown (5YR 4/4) moist; moderate 
subangular structure; hard, friable, sticky and slightly 
plastic; few fine roots; few very fine and medium 
tubular pores; common thin clay films in pores and 
on ped faces; neutral; clear wavy boundary. 

Bt4—32 to 51 inches; reddish brown (5YR 5/4) loam, 
reddish brown (5YR 4/4) moist; weak medium 
subangular blocky structure; very hard, firm, sticky 
and plastic; common moderately thick clay films in 
pores and on ped faces; neutral; gradual wavy 
boundary. 

C—51 to 62 inches; yellowish red (5YR 4/6) sandy loam, 
reddish brown (5YR 4/4) moist; massive; very hard, 
firm, sticky and plastic; few very fine tubular pores; 
neutral. 


The mean annual soil temperature is 62 to 65 degrees 
F. The soil moisture control section is dry all of the time 
from late in May until November in areas not irrigated 
and usually is moist in some or all parts all the rest of 
the year. 

The A horizon has dry color of 10YR 6/3 or 7.5YR 
5/3, 6/3, or 5/4 and moist color of 7.5YR 4/3, 3/4, or 
4/4 or 10YR 4/3. 

The Bt horizon has dry color of 7.5YR 6/4, 5/4, or 5/6 
or 5YR 5/4 and moist color of 7.5YR 5/4, 4/4, or 3/4 or 
5YR 4/4. Clay content ranges from 20 to 30 percent. 
This horizon has 5 to 12 percent (absolute) more clay 
than the A horizon. Reaction is slightly acid to neutral. 


Stohiman Series 


The Stohlman series consists of shallow, weil drained 
soils on hills. These soils formed in residuum derived 
from andesite and andesitic lahar. Slope is 9 to 50 
percent. 

Sails of the Stohiman series are loamy, mixed, thermic 
Lithic Mollic Haploxeralfs. 

Typical pedon of Stohliman stony sandy loam in an 
area of Palls-Stohlman stony sandy loams, 9 to 30 
percent slopes, 450 feet south and 3,100 feet east of 
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the northwest corner of sec. 32, T. 16N.,R.1€E., 
Meridian quadrangle. 


A1i—O to 1 inches; light brownish gray (10YR 6/2) stony 
sandy loam, dark brown (10YR 3/3) moist; moderate 
fine granular structure; soft, very friable, nonsticky 
and nonplastic; many very fine roots; few very fine 
interstitial pores; 1 percent boulders, 8 percent 
stones, 2 percent cobbles, and 10 percent pebbles; 
slightly acid; abrupt smooth boundary. 

A2—1 to 7 inches; pale brown (10YR 6/3) stony sandy 
loam, dark brown (1{0YR 3/3) moist; massive; 
slightly hard, very friable, nonsticky and nonplastic; 
few very fine roots; few very fine interstitial pores; 1 
percent boulders, 8 percent stones, 2 percent 
cobbles, and 10 percent pebbles; slightly acid; clear 
wavy boundary. 

Bt1—7 to 15 inches; pale brown (10YR 6/3) gravelly 
sandy loam, dark brown (10YR 3/3) moist; massive; 
slightly hard, very friable, slightly sticky and slightly 
plastic: few very fine roots; few very fine tubular 
pores and many very fine interstitial pores; many 
thin clay films in pores; 5 percent cobbles and 17 
percent pebbles; slightly acid; clear smooth 
boundary. 

Bt2—15 to 16 inches; pale brown (10YR 6/3) gravelly 
sandy loam, dark yellowish brown (10YR 4/4) moist; 
massive; slightly hard, very friable, slightly sticky and 
slightly plastic; few very fine roots; few very fine 
tubular pores and many very fine interstitial pores; 
many thin clay films on peds and in pores and many 
thick clay films as bridges between mineral grains; 5 
percent cobbles and 17 percent pebbles; slightly 
acid; abrupt smooth boundary. 

R—16 inches; yellowish brown (10YR 5/6) hard 
andesitic tahar. 


Depth to lithic contact ranges from 10 to 20 inches. 
The mean annual soil temperature is 62 to 65 degrees F. 
The soil moisture control section is dry in all parts from 
April 15 to October 31 and is moist in some or all parts 
from November 1 to April 15. The profile is 15 to 35 
percent rock fragments. It is slightly acid or neutral. 

The A horizon has dry color of 10YR 6/2 or 6/3 and 
moist color of 10YR 3/2 or 3/3. It is 0 to 5 percent 
boulders, 5 to 15 percent stones and cobbles, and 10 to 
25 percent pebbles. Organic matter content in the upper 
4 inches is more than 1 percent. 

The B2t horizon has dry color of 10YR 6/3 or 6/4 and 
moist color of 10YR 4/4 or 3/3. Clay content ranges 
from 10 to 18 percent. The horizon has 3 to 10 percent 
(absolute) more clay than the A horizon. It is 0 to 5 
percent stones, 5 to 10 percent cobbles, and 10 to 25 
percent pebbles. 


Sutter County, California 


Subaco Series 


The Subaco series consists of moderately deep, 
poorly drained soils in basins and on basin rims. These 
soils formed in alluvium derived from mixed sources. 
Slope is 0 to 2 percent. 

Soils of the Subaco series are fine, montmorillonitic, 
thermic Typic Pelloxererts. 

Typical pedon of Subaco clay, 0 to 2 percent slopes 
(fig. 12), 1,800 feet east and 200 feet south from the 
northwest corner of sec. 3, T. 13 N., R. 2 E., Gilsizer 
Slough quadrangle. 


Figure 12.—Profile of Subaco clay, 0 to 2 percent slopes. 


Ap—O to 13 inches; dark gray (10YR 4/1) clay, very dark 
gray (10YR 3/1) moist; weak fine and medium 
subangular blocky structure; very hard, firm, sticky 
and plastic; common fine and many very fine roots; 


93 


common very fine and fine tubular pores; moderately 
alkaline; clear wavy boundary. 

C—13 to 26 inches; gray (10YR 5/1) clay, very dark gray 
(10YR 3/1) moist; few fine distinct strong brown 
(7.5YR 4/6) mottles; dark brown (7.5YR 3/4) moist; 
massive; very hard, firm, very sticky and very plastic; 
few very fine roots in cracks; common fine tubular 
pores; common slickensides; common fine 
manganese concretions; moderately alkaline; abrupt 
smooth boundary. 

2Cr—26 to 47 inches; light gray (10YR 7/2) siltstone, 
brown (10YR 4/3) moist; massive; very hard, 
extremely firm, nonsticky and nonplastic; few very 
fine roots in cracks; many very fine tubular pores; 
lime in a few fine segregated seams and ina 
discontinuous cap 1 millimeter thick; slightly 
effervescent; moderately alkaline. 


Depth to paralithic contact ranges from 20 to 40 
inches. Clay content in the 10- to 40-inch control section 
ranges from 40 to 60 percent. Cracks 1 to 3 centimeters 
wide extend to a depth of 25 inches or more or to the Cr 
horizon, at a depth of 20 to 40 inches; they are open 
from June to October in areas not irrigated and are 
closed the rest of the year. The mean annual soil 
temperature is 62 to 65 degrees F. Reaction is mildly 
alkaline or moderately alkaline. 

The A horizon has dry color of 10YR 5/1 or 4/1 and 
moist color of 10YR 3/1 or 2/1. 

The C horizon has dry color of 10YR 5/1 or 4/1 and 
moist color of 10YR 3/1 or 2/1. It has common to many 
slickensides throughout. 


Tisdale Series 


The Tisdale series consists of moderately deep, well 
drained soils on low terraces. These soils formed in 
alluvium derived from mixed sources. Slope is 0 to 2 
percent. 

Soils of the Tisdale series are fine-loamy, mixed, 
thermic Typic Haploxerolls. 

Typical pedon of Tisdale clay loam, 0 to 2 percent 
slopes, 2,000 feet north and 2,500 feet east of the 
southwest corner of sec. 19, T. 14 N., R. 3 E., Gilsizer 
Slough quadrangle. 


Ap—0 to 7 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; weak medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and plastic; common very fine and fine roots; many 
very fine and fine tubular pores; mildly alkaline; clear 
smooth boundary. 

A—7 to 11 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and plastic; common very fine and fine 
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roots; many very fine and fine tubular pores; mildly 
alkaline; clear wavy boundary. 

Bti—11 to 21 inches; pale brown (10YR 6/3) clay loam, 
brown (10YR 4/3) moist; moderate medium 
subangular blocky structure; hard, friable, sticky and 
plastic; few fine and medium roots; many very fine 
and fine and few medium tubular pores; few thin 
clay films on ped faces; moderately alkaline; clear 
wavy boundary. 

Bt2—21 to 31 inches; light yellowish brown (10YR 6/4) 
clay loam, dark yellowish brown (10YR 4/4) moist; 
moderate medium subangular blocky structure; hard, 
firm, very sticky and plastic; few very fine roots; 
many very fine and fine tubular pores; few thin clay 
films on ped faces and in pores; moderately alkaline; 
abrupt wavy boundary. 

2Cr—31 to 40 inches; very pale brown (10YR 8/3) 
siltstone, pale brown (10YR 6/3) moist; massive; 
very hard and extremely firm; common very fine 
tubular pores; common fine seams of lime; slightly 
effervescent; moderately alkaline. 


Depth to paralithic contact is 20 to 40 inches. The 
mean annual soil temperature is 62 to 65 degrees F. The 
soil moisture control section is dry in all parts from June 
through October in areas not irrigated and is moist in 
some or all parts from November through May. Clay 
content ranges from 20 to 35 percent. 

The A horizon has dry color of 10YR 5/2 or 5/3 and 
moist color of 10YR 3/2 or 3/3. Reaction is neutral or 
mildly alkaline. 

The Bt horizon has dry color of 10YR 5/3, 5/4, 6/3, or 
6/4 and moist color of 10YR 4/3, 4/4, 3/3, or 3/4. It is 
loam or clay loam and has 1 to 3 percent (absolute) 
more clay than the A horizon. Reaction is neutral to 
moderately alkaline. 


Yuvas Series 


The Yuvas series consists of moderately deep, 
moderately well drained soils on terraces and basin rims. 
These soils formed in alluvium derived from mixed 
sources. Slope is 0 to 2 percent. 

Soils of the Yuvas series are fine, mixed, thermic 
Abruptic Durixeralfs. 

Typical pedon of Yuvas loam, 0 to 2 percent slopes, 200 
feet west, 300 feet north of the southeast corner of sec. 
15, T. 13. N., R. 3 E., Nicolaus quadrangle. 


Ap—O to 5 inches; light yellowish brown (10YR 6/4) 
loam, dark yellowish brown (10YR 3/4) moist; few 
medium prominent reddish yellow (7.5YR 6/8) 
mottles, strong brown (7.5YR 5/8) moist; weak 
coarse subangular blocky structure; hard, friable, 
sticky and plastic; common fine and many very fine 
roots; common very fine and fine tubular pores; 


common fine and medium manganese concretions; 
medium acid; gradual smooth boundary. 

Ai—5 to 10 inches; pale brown (10YR 6/3) loam, brown 
(10YR 4/3) moist; few medium prominent reddish 
yellow (7.5YR 7/8) mottles, red (2.5YR 4/8) moist; 
weak coarse subangular blocky structure; hard, 
friable, sticky and plastic; common very fine roots; 
common very fine and fine tubular pores; common 
fine and medium manganese concretions; medium 
acid; gradual wavy boundary. 

A2—10 to 16 inches; light yellowish brown (10YR 6/4) 
loam, brown (7.5YR 4/4) moist; weak coarse 
subangular blocky structure; hard, firm, sticky and 
plastic; common very fine roots; common very fine 
and fine tubular pores; common fine and medium 
manganese concretions; mildly alkaline; abrupt 
irregular boundary. 

2Bt—16 to 24 inches; pink (7.5YR 8/4) clay, yellowish 
red (SYR 4/6) moist; moderate coarse angular 
blocky structure; very hard, firm, very sticky and very 
plastic; few very fine tubular pores; common fine 
manganese concretions and stains; common 
pressure faces; moderately alkaline; abrupt smooth 
boundary. 

2Ckqm—24 to 38 inches; very pale brown (10YR 7/4) 
duripan, reddish yellow (7.5YR 6/6) moist; massive; 
continuously indurated by 1 laminar silica cap 1 
millimeter thick; cap of lime; common manganese 
and iron stains in seams below capping; strongly 
effervescent: moderately alkaline; abrupt smooth 
boundary. 

3Cr—38 to 60 inches; light gray (10YR 7/2) weakly 
consolidated siltstone. 


Depth to the duripan ranges from 20 to 38 inches. 
Depth to siltstone ranges from 22 to 40 inches. The soil 
moisture control section temperature is more than 47 
degrees F the entire year. The soil usually is dry in all 
parts from June through October and is moist in some or 
all parts from November through May. 

The A horizon has dry color of 10YR 6/3 or 6/4 and 
moist color of 10YR 3/2, 3/3, 4/3, or 3/4 or 7.5YR 4/4, 
It is slightly acid or neutral. Clay content ranges from 18 
to 27 percent. 

The Bt horizon has dry color of 7.5YR 8/4, 6/4, or 5/6 
and moist color of 7.5YR 4/3 or 4/4 or 5YR 4/6 or 3/3. 
{t is mildly alkaline or moderately alkaline. Clay content 
ranges from 40 to 60 percent. The transition between 
the A and 2Bt horizons is abrupt; there is more than 15 
percent (absolute) clay in the upper 1 inch of the 2Bt 
horizon than in the A horizon. 

The duripan has dry color of 10YR 7/4, 7/6, or 4/4. It 
is continuously indurated with a laminar silica cap 1 to 5 
millimeters thick and has laminar accumulations of 
calcium carbonate above it. 


Formation of the Soils 
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Soil is a continually evolving body of mineral and 
organic matter maintained in the midst of a stream of 
pedologic, biologic, and hydrologic processes. Because 
of these complex processes, soils differ in their 
appearance, composition, productivity, and management 
requirements. 

There are five factors of soil formation—time, climate, 
organisms, relief, and parent material. Each soil in the 
survey area is affected by these five factors, but the 
relative effect of each factor varies from one soil to 
another and is directly related to landform. In the 
following paragraphs, the factors of soil formation are 
related to the four basic landforms in the survey area— 
flood plains, basins, tow alluvial terraces, and uplands. 

Flood plains.—The flood plains are along the 
Sacramento, Feather, and Bear Rivers. These rivers 
were originally confined within broad natural levees 
sloping away from the rivers, but in recent historic time 
they have been restrained by manmade levees. The 
natural levees were formed by alluvium deposited during 
flooding, during which the coarser textured material 
settled out first and typically was deposited near the 
rivers. As distance from the rivers increased, the material 
deposited generally was finer in texture. The soils that 
formed in these natural levee deposits are among the 
most fertile and productive ones in the survey area. 

The alluvium deposited by the frequent flooding of 
these rivers was derived from various kinds of rock in 
the North Coast, Trinity, Cascade, and Sierra Nevada 
Ranges. The age of these deposits is probably less than 
3,000 years (9). The most recent deposits were laid 
down by flooding associated with hydraulic mining in 
watershed areas upstream. This hydraulic mining activity 
in the foothills of the Sierra Nevada has dumped millions 
of tons of debris in the Feather, Sacramento, and Bear 
Rivers, clogging channels and raising the base level of 
the rivers. Even today, sediment continues to be 
deposited inside the levees of these rivers during flood 
stage. 

The native vegetation on these flood plains consisted 
mainly of cottonwoods, willows, shrubs, and grasses. As 
plants, organic debris, and the soil surface are covered 
by soil during flooding, a record of past flooding is 
preserved in the soils and is evidenced by an irregular 
decrease in organic matter with depth. The Columbia, 
Shanghai, and Holillipah soils that formed on these flood 
plains have few morphological features other than a 


weakly expressed, darker colored surface layer; an 
irregular decrease in organic matter content with depth; 
and stratified subsurface material. 

Basins.—When the Sacramento, Feather, and Bear 
Rivers and Butte Creek overflowed, floodwater filled the 
low lying American and Sutter Basins in the center of the 
survey area. As the floodwater subsided and drained 
slowly back into the main channels, clay and silt from a 
variety of sources settled out of suspension and were 
deposited. The 1911 Soil Survey of the Marysville Area, 
California (73), in referring to ‘that part of the area now 
occupied by American and Sutter basin...” states, “The 
formation of this soil is still going on, additions being 
made by material laid down annually during the 
overflowing of this section by floodwater of the rivers. 
The amount of material which is annually deposited in 
these basins is enormous, averaging close to 2 inches in 
thickness.” The surface age of these deposits then may 
be as young as 50 years in areas that were the last to 
be protected by levees. 

The clay deposited in the basins, dominantly 
montmorillonitic, swells when wetted by rains or flooding 
and shrinks during hot, dry summers, leaving cracks 2 to 
3 feet deep in the soils. These cracks were repeatedly 
filled with surface soil containing organic matter. A large 
amount of organic matter from decaying tules and marsh 
grasses present in these areas accumulated when the 
unreclaimed soils were poorly drained and frequently 
flooded. This accumulation of organic matter gave the 
Oswald, Capay, Clear Lake, and Subaco soils their dark- 
colored surface layer. Poor drainage in these soils has 
led to the segregation and accumulation of iron and 
manganese oxides in the form of small, rounded 
concretions or pellets; also, under the poorly drained 
anerobic conditions iron compounds were reduced, 
contributing to the already dark color of the organic 
matter in the Clear Lake and Subaco soils. The self- 
churning action of these soils resulting from shrinking 
and swelling has prevented the development of most 
other morphological characteristics. 

A few areas in the American Basin are underlain by a 
siltstone layer that extends from the alluvial terrace in 
the northeastern and eastern parts of the county. After 
heavy rains, or when the basin is flooded, water is 
perched on top of this siltstone layer. Galt and Jacktone 
soils have a thin silica- and iron-cemented duripan that 
formed on top of this siltstone layer through hydrolysis 
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and precipitation in place. Other morphological 
characteristics of these soils are similar to those of the 
Oswald and Subaco soils. Drainage in the basins has 
been improved through the construction of deep drains 
and flood control structures. As a result of improved 
drainage and leaching by irrigation water, many of these 
soils that once had salt accumulations have now been 
reclaimed. 

Alluvial terraces.—The gently sloping alluvial terrace in 
the northeastern part of the survey area, in the vicinity of 
Yuba City and Live Oak, was only rarely flooded. Many 
of the soils on this terrace formed in alluvium deposited 
over unrelated siltstone. The siltstone varies in thickness 
from a few inches to many feet. On the eastern part of 
the terrace, near the Feather River, the siltstone layer is 
thinnest. Here the layer may be 1 foot to 10 feet thick. 
Depth to the siltstone layer is extremely variable over 
short distances in this area. Moving westward toward the 
Butte and Sutter Basins, the depth to the siltstone layer 
becomes less variable and thickness of the siltstone 
layer increases considerably. Most of the soils on the 
present surface are of late Pleistocene age (29,000 to 
42,000 years old) and are of the Modesto Formation (3). 

The combination of a woodland-grass cover and a 
Mediterranean climate as modified by time has 
contributed to the weathering and development that has 
taken place in these soils. The warm temperature favors 
rapid chemical weathering, and water from spring rains 
moving through the soils leaches dissolved minerals and 
suspended material, including clay, downward in the 
profile. The native vegetation, mainly an open canopy of 
valley oak with an understory of perennial grasses, 
accounts for the accumulation of organic matter on the 
surface of these soils. 

The soils on the terrace have distinctive morphological 
characteristics. Clay content and soil profile development 
increase with distance to the west from the Feather 
River. Conejo and Tisdale soils, which are closest to the 
river, have a mollic epipedon, a cambic horizon, and 
about 18 to 35 percent clay. Gridley and Marcum soils, 
farther from the river and bordering the basin soils, have 
a mollic epipedon and an argillic horizon with about 35 to 
60 percent clay. Formation of a B horizon seems to have 
progressed more rapidly in the finer textured soils, 
because the alluvial parent material for the entire area 
was probably deposited as overbank sediment at about 
the same time. 

The terrace is bisected by Gilsizer Slough and several 
other narrow drainage channels. These drainage 
channels carried, or in some cases still do carry, runoff 
from precipitation or rare floods. Garretson Variant soils, 
occupying one young alluvial channel, do not have 
diagnostic subsurface horizons. 

A small area of Yuvas soils south of Yuba City, near 
Wilson School, is a remnant of soils that once covered 
much of the low alluvial terrace as far north as Live Oak. 
Yuvas soils have an ochric epipedon, a clayey argillic 


Soil Survey 


horizon, and a duripan over siltstone. The original Yuvas 
surface north of Yuba City has been eroded; only small 
remnants, commonly less than 1 acre, are located north 
of Yuba City. Elevation in the area north of Yuba City is 
65 feet, and elevation of the main body of Yuvas soils 
near Wilson School is about 35 to 40 feet. Yuvas soils 
are of similar age, have similar characteristics, and 
formed under circumstances similar to those under which 
the soils on the alluvial terrace in the southeastern part 
of the survey area formed. 

The gently sloping alluvial terrace in the southeastern 
part of the area, near Placer County, has been only 
rarely flooded. The soils in this area formed in alluvium 
derived from mixed sources, mainly granitic alluvium. 
These soils are the oldest in the county, probably of 
middle Pleistocene age (130,000 to 450,000 years old) 
and formed on the middle or lower units of the 
Riverbank Formation (9). Time and the cyclic climate of 
the area have had the effect of forming very distinct 
morphological characteristics in these soils. Warm 
temperatures and abundant rains dissolved and 
translocated silica, iron, and clay and other materials to 
a uniform depth. As a result of these processes, San 
Joaquin soils have a silica- and iron-cemented duripan 
underlying an argillic horizon that has a high clay content 
and an abrupt upper boundary. These soils probably 
represent several episodes of soil formation, with the 
lithologic discontinuity between the duripan and the 
argillic horizon providing evidence that the duripan is a 
remnant of a relict paleosol. The surface layer of the 
San Joaquin and associated Cometa soils is light colored 
because the climate favors rapid decomposition of 
organic matter. In addition, the native grass on these 
soils was not dense because much of the precipitation 
ran off or was not retained for plant growth as a result of 
the low available water capacity of the soils. 

Uplands.—The uplands in the survey area are 
restricted to the volcanic Sutter Buttes in the north- 
central part of the area. The upland soils are formed in 
four kinds of parent material. The parent material in the 
central part of the Buttes is predominantly an andesite 
and rhyolite extrusion of about Pliocene age (2.5 million 
years old) (20). The age of the Ocraig soils that formed 
in these materials is not necessarily related, however, to 
the geologic age of the parent rock but is more closely 
related to the erosion cycle. A combination of steep, 
actively eroding slopes and parent material that resists 
weathering has kept soil formation to a minimum. As a 
result, Ocraig soils do not have a diagnostic horizon. 

The volcanic extrusion uplifted sedimentary sandstone 
and shale on the Sacramento Valley floor of chiefly 
upper Cretaceous age (65 to 100 million years old). This 
uplitted sediment surrounds the central igneous core. 
The sandstone and shale sediment is easily weathered; 
however, it is less sloping and therefore is not so 
erodible as the volcanic parent material. The shale 
sediment weathered to form the montmorillonitic clay in 
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the Altamont soils. Dibble soils formed in the less easily 
weathered sandstone. Dibble soils commonly occupy the 
higher, convex ridgetops because they formed in the 
more slowly weathering sandstone. Dibble soils have a 
distinct argillic horizon. Horizon development in the 
Altamont soils has been impeded by shrinking and 
swelling. 

The Palls and Stohiman soils, on the outer part of the 
Buttes, developed on a lahar that was formed in an 
explosive period of the volcano during the late Pliocene 
(1.5 to 2.0 million years ago). This parent material resists 
weathering in a way very similar to the way in which the 
central igneous core does. Palls and Stohlman soils 
have metastable slopes and as a result have been 
sufficiently stable for a weak argillic horizon to develop. 

The last type of parent material is alluvium derived 
from the other three types of parent material in the 
Buttes. Olashes soils formed in alluvium on fans and in 
valleys around the Buttes. Soil formation in the Olashes 
soils has proceeded in a manner similar to the way in 
which the Marcum soils formed on the alluvial terrace. 

Frequent fires and a climate with warm, moist spring 
and fall conditions that favor the rapid decomposition of 
roots and other organic matter have limited the 
accumulation of organic matter in most of the soils on 
the Buttes. A slightly cooler and moister climate on the 
north side of the Sutter Buttes has produced a canopy of 
oak; however, these vegetative and climatic influences 
have had no recognizable effect on soil formation and 
on soil properties. 


Soil Horizonation 


Many soils in the survey area have several horizons. 
San Joaquin soils have an A horizon, a well developed B 
horizon, and a duripan in the C horizon. Other soils have 
only weak or indistinct horizons. Ocraig soils have only a 
thin A horizon. The differentiation of horizons in these 
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soils is the result of one or more of the following 
processes: additions, removals, transfers, and 
transformations (72). 

The soils in the survey area have an A horizon as a 
result of additions of organic matter. Conejo soils, for 
example, have a deep, dark-colored A horizon as a 
result of constant additions of organic matter from 
decaying plants. Organic matter is prominent to a depth 
of 20 to 30 inches in the Conejo soils. 

Many soils in Sutter County have a B horizon as a 
result of the transformation of primary minerals into 
silicate clay in the A horizon. This silicate clay is 
subsequently removed by eluviation from the A horizon 
and is transferred to the subsoil to form an argillic B 
horizon. Gridley soils have a strong B horizon that 
developed in alluvium on top of siltstone, which stopped 
the downward transfer of clay. 

San Joaquin soils have a strongly cemented duripan in 
the 2C horizon. Cementation is a result of transformation 
in place of volcanic ash into silica, and of primary 
minerals into sesquioxides, mainly iron and alumina, to 
form cementing agents. Some silica and sesquioxides 
have also been transferred to the 2C horizon from 
overlying horizons. 

Additions, removals, transfers, and transformations in 
soils do not necessarily result in horizon differentiation. 
Clear Lake soils do not exhibit horizon differentiation 
because they contain deep-cracking clay and because of 
the physical transfer of surface soil down the cracks into 
the lower part of the profile. 

Finally, “the variety of changes proceeding during the 
differentiation of horizons in a profile depend themselves 
upon a host of simpler processes such as hydration, 
oxidation, solution, leaching, precipitation, and mixing. 
These simpler and more basic reactions proceed in all 
soils. They are controlled in their turn by factors such as 
time, climate, living organisms, parent materials and 
topography” (72). 
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Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvial cone. The material washed down the sides of 
mountains and hills by ephemeral streams and 
deposited at the mouth of gorges in the form of a 
moderately steep, conical mass descending equally 
in all directions from the point of issue. 

Alluvial fan. The fanlike deposit of a stream where it 
issues from a gorge upon a plain or of a tributary 
stream near or at its junction with its main stream. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Animai-unit-month (AUM). The amount of forage 
required by one mature cow of approximately 1,000 
pounds weight, with or without a calf, for 1 month. 

Arroyo. The flat-floored channel of an ephemeral 
stream, commonly with very steep to vertical banks 
cut in alluvium. 

Association, soll. A group of soils or miscellaneous 
areas geographically associated in a characteristic 
repeating pattern and defined and delineated as a 
single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Inches 


WGGBIAIS osccccdetenaiiiseerensciere eenhiceteetn cna 5.0 to 7.5 


High sivsehevcsatevercsnssatvatecipvigpensasisattiseinecssinaiteesines 7.5 to 10.0 
VO@ry IQ... eeeetsestceseseeeneeeenseeneeeeaes More than 10.0 


Back slope. The geomorphic component that forms the 
steepest inclined surface and principal element of 
many hillsides. Back slopes in profile are commonly 
steep, are linear, and may or may not include cliff 
segments. 

Base saturation. The degree to which material having 
cation exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation 
exchange capacity. 

Basin. A broad structural lowland, commonly elongated 
and many miles across, between mountain ranges. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Breast height. An average height of 4 1/2 feet above 
the ground surface; the point on a trea where 
diameter measurements are ordinarily taken. 

Brush management. Use of mechanical, chemical, or 
biological methods to reduce or eliminate 
competition of woody vegetation to allow understory 
grasses and forbs to recover, or to make conditions 
favorable for reseeding. It increases production of 
forage, which reduces erosion. Brush management 
may improve the habitat for some species of wildlife. 

Butte. An isolated small mountain or hill with steep or 
precipitous sides and a top variously flat, rounded, 
or pointed that may be a residual mass isolated by 
erosion or an exposed volcanic neck. 

Calcareous soll. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

California bearing ratio (CBR). The load-supporting 
capacity of a soil as compared to that of a standard 
crushed limestone, expressed as a ratio. First 
standardized in California. A soil having a CBR of 16 
supports 16 percent of the load that would be 
supported by standard crushed limestone, per unit 
area, with the same degree of distortion. 
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Canopy. The leafy crown of trees or shrubs. (See 
Crown.) 

Canyon. A long, deep, narrow, very steep sided valley 
with high, precipitous walls in an area of high local 
relief. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Catlon-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
PH value. The term, as applied to soils, is 
synonymous with base-exchange capacity, but is 
more precise in meaning. 

Chemical treatment. Control of unwanted vegetation by 
use of chemicals. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that loosen the subsoil and 
bring clods to the surface. A form of emergency 
tillage to control soil blowing. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter, in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Clay skin. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay film. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Coarse fragments. Mineral or rock particles larger than 
2 millimeters in diameter. 

Coarse textured soll. Sand or loamy sand. 

Cobble (or cobblestone). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.6 to 25 
centimeters) in diameter. 

Cobbly soil material. Material that is 15 to 35 percent, 
by volume, rounded or partially rounded rock 
fragments 3 to 10 inches (7.5 to 25 centimeters) in 
diameter. Very cobbly soil material is 35 to 60 
percent of these rock fragments, and extremely 
cobbly soil material is more than 60 percent. 

Colluvium. Soil material, rock fragments, or both, moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 
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Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil 
or miscellaneous areas in such an intricate pattern 
or so small in area that it is not practical to map 
them separately at the selected scale of mapping. 
The pattern and proportion of the soils or 
miscellaneous areas are somewhat similar in all 
areas. 

Compressible (in tables). Excessive decrease in volume 
of soft soi! under load. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Conglomerate. A coarse grained, clastic rock composed 
of rounded to subangular rock fragments more than 
2 millimeters in diameter. It commonly has a matrix 
of sand and finer material. Conglomerate is the 
consolidated equivalent of gravel. 

Conservation cropping system. Growing crops in 
combination with needed cultural and management 
practices. If soil improving crops and practices used 
in the system more than offset the soil depleting 
crops and deteriorating practices, then it is a good 
conservation cropping system. Cropping systems 
are needed on all tilled soils. Soil improving 
practices in a conservation cropping system include 
the use of rotations that contain grasses and 
legumes and the return of crop residue to the soil. 
Other practices include the use of green manure 
crops of grasses and legumes, proper tillage, 
adequate fertilization, and weed and pest control. 

Consistence, soll. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—Readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” 
when rolled between thumb and forefinger. 
Sticky.—Adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull 
free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 
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Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Crop residue management. Returning crop residue to 
the soil, which helps to maintain soil structure, 
organic matter content, and fertility and helps to 
control erosion. 

Cropping system. Growing crops using a planned 
system of rotation and management practices. 
Crown. The upper part of a tree or shrub, including the 

living branches and their foliage. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or arresting 
grazing for a prescribed period. 

Dense fayer (in tables). A very firm, massive layer that 
has a bulk density of more than 1.8 grams per cubic 
centimeter. Such a layer affects the ease of digging 
and can affect filling and compacting. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained,—These soils have very high 
and high hydraulic conductivity and low water 
holding capacity. They are not suited to crop 
production unless irrigated. 

Somewhat excessively drained.—These soils have 
high hydraulic conductivity and low water holding 
capacity. Without irrigation, only a narrow range of 
crops can be grown and yields are low. 

Weill drained. —These soils have intermediate water 
holding capacity. They retain optimum amounts of 
moisture, but they are not wet close enough to the 
surface or long enough during the growing season 
to adversely affect yields. 
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Moderately well drained.—These soils are wet close 
enough to the surface or long enough that planting 
or harvesting operations or yields of some field 
crops are adversely affected unless artificial 
drainage is provided. Moderately well drained soils 
commonly have a layer with low hydraulic 
conductivity, a wet layer relatively high in the profile, 
additions of water by seepage, or some combination 
of these. 

Somewhat poorly drained.—These soils are wet 
close enough to the surface or long enough that 
planting or harvesting operations or crop growth is 
markedly restricted unless artificial drainage is 
provided. Somewhat poorly drained soils commonly 
have a layer with low hydraulic conductivity, a wet 
layer high in the profile, additions of water through 
seepage, or a combination of these. 

Poorly drained.—These soils commonly are so wet 
at or near the surface during a considerable part of 
the year that field crops cannot be grown under 
natural conditions. Poorly drained conditions are 
caused by a saturated zone, a layer with low 
hydraulic conductivity, seepage, or a combination of 
these. 

Very poorly drained.—These soils are wet to the 
surface most of the time. They are wet enough to 
prevent the growth of important crops (except rice) 
unless artificially drained. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Draw. A small stream valley, generally more open and 
with broader bottom land than a ravine or gulch. 

Duff. A term used to identify a generally firm organic 
layer on the surface of mineral soils. It consists of 
fallen plant material that is in the process of 
decomposition and includes everything from the 
litter on the surface to underlying pure humus. 

Duripan. A subsurface soil horizon that is cemented by 
silica and sesqueoxides. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Ephemeral stream. A stream, or reach of a stream, that 
flows only in direct response to precipitation. It 
receives no long-continued supply from melting 
snow or other source, and its channel is above the 
water table at all times. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
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plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature; for example, fire that exposes 
the surface. 

Escarpment. A relatively continuous and steep slope or 
cliff breaking the general continuity of more gently 
sloping land surfaces and produced by erosion or 
faulting. Synonym: scarp. 

Excess alkall (in tables). Excess exchangeable sodium 
in the soil. The resulting poor physical properties 
restrict the growth of plants. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Excess lime (in tables). Excess carbonates in the soil 
that restrict the growth of some plants. 

Excess salts (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 
Extrusive rock. Igneous rock derived from deep-seated 
molten matter (magma) emplaced on the earth’s 

surface. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is 
common in regions of limited rainfall where cereal 
grain is grown. The soil is tilled for at least one 
growing season for weed contro! and decomposition 
of plant residue. 

Fan terrace. A relict alluvial fan, no longer a site of 
active deposition, incised by younger and lower 
alluvial surfaces. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soll. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Field molsture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fill slope. A sloping surface consisting of excavated soil 
material from a road cut. It commonly is on the 
downhill side of the road. 

Fine textured soil. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 
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Foothill. A steeply sloping upland that has relief of as 
much as 1,000 feet (or 300 meters) and fringes a 
mountain range or high-plateau escarpment. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Forest type. A stand of trees similar in composition and 
development because of given physical and 
biological factors by which it may be differentiated 
from other stands. 

Fraglle (in tables). A soil that is easily damaged by use 
or disturbance. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Gilgal. Commonly a succession of microbasins and 
microknolls in nearly level areas or of microvalleys 
and microridges parallel with the slope. Typically, 
the microrelief of Vertisols—clayey soils having a 
high coefficient of expansion and contraction with 
changes in moisture content. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock as much 
as 3 inches (2 millimeters to 7.6 centimeters) in 
diameter. An individual piece is a pebble. 

Gravelly soll material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, as much as 3 inches (7.6 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Hard rock. Rock that cannot be excavated except by 
blasting or by the use of special equipment that is 
not commonly used in construction. 

Hardpan. A hardened or cemented soil horizon, or layer. 
The soil material is sandy, loamy, or clayey and is 
cemented by iron oxide, silica, calcium carbonate, or 
other substance. 

Head out. To form a flower head. 

High-residue crops. Crops such as small grain and corn 
used for grain. If properly managed, residue from 
these crops can be used to control erosion until the 
next crop in the rotation is established. These crops 
return large amounts of organic matter to the soil. 
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Hill. A natural elevation of the land surface, rising as 
much as 1,000 feet above surrounding fowlands, 
commonly of limited summit area and having a well- 
defined outline; hillsides generally have slopes of 
more than 15 percent. The distinction between a hill 
and a mountain is arbitrary and is dependent on 
local usage. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the Soff 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

8 horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the overlying soil material. The material of 
a C horizon may be either like or unlike that in which 
the solum formed. If the material is known to differ 
from that in the solum, the number 2 precedes the 
letter C. 

FA layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but it can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
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D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or ciay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

Igneous rock. Rock formed by solidification from a 
molten or partially molten state. Major varieties 
include plutonic and volcanic rock. Examples are 
andesite, basalt, and granite. 

Iluviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water all the time. 

Increasers. Species in the climax vegetation that 
increase in amount as the more desirable plants are 
reduced by close grazing. Increasers commonly are 
the shorter plants and the less palatable to 
livestock. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. Therefore, 
intake rate for design purposes is not a constant but 
is a variable depending on the net irrigation 
application. The rate of water intake in inches per 
hour is expressed as follows: 

LOSS CHAN 0.2 vissitics ciscsiscvesscanceacsicedesgancnszasistateonas very low 

0.2 10 0.4.0... 

0.4 to 0.75. 
0.75 to 1.25... 
1.25 to 1.75... 
1,75 to 2.5. 
More than 2. 


Intermittent stream. A stream, or reach of a stream, 
that flows for prolonged periods only when it 
receives ground water discharge or long, continued 
contributions from melting snow or other surface 
and shallow subsurface sources. 

Invaders. On range, plants that encroach into an area 
and grow after the climax vegetation has been 
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reduced by grazing. Generally, plants invade 
following disturbance of the surface. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Kame (geology). An irregular, short ridge or hill of 
stratified glacial drift. 

Karst (topography). The relief of an area underlain by 
limestone that dissolves in differing degrees, thus 
forming numerous depressions or small basins. 

Knoll. A small, low, rounded hill rising above adjacent 
landforms. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Landstide. The rapid downhill movement of a mass of 
soil and loose rock, generally when wet or 
saturated. The speed and distance of movement, as 
well as the amount of soil and rock material, vary 
greatly. 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Light textured soll. Sand and loamy sand. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 
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Low-residue crops. Crops such as corn used for silage, 
peas, beans, and potatoes. Residue from these 
crops is not adequate to control erosion until the 
next crop in the rotation is established. These crops 
return little organic matter to the soil. 

Low strength. The soil is not strong enough to support 
loads. 

Mechanical treatment. Use of mechanical equipment 
for seeding, brush management, and other 
management practices. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Metastable slope. A slope that is relatively stable at the 
present time, but one that may become active if the 
environmental balance is disturbed by activities such 
as road construction or distruction of vegetation. 

Mineral soll. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moderately coarse textured soll. Coarse sandy loam, 
sandy loam, and fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottling, soll. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and 
contrast—faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Mountaln. A natural elevation of the land surface, rising 
more than 1,000 feet above surrounding lowlands, 
commonly of restricted summit area (relative to a 
plateau) and generally having steep sides and 
considerable bare-rock surface. A mountain can 
occur as a single, isolated mass or in a group 
forming a chain or range. 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color in 
hue of 10YR, value of 6, and chroma of 4. 

Natural levees. Wedge-shaped deposits of the coarsest 
textured, suspendec-load material that formed long, 
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low ridges on channel banks and that slope gently 
away from the stream. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Observed rooting depth. Depth to which roots have 
been observed to penetrate. 

Open space. A relatively undeveloped green or wooded 
area provided mainly within an urban area to 
minimize feelings of congested living. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Pan. A compact, dense layer in a soil that impedes the 
movement of water and the growth of roots. For 
example, hardpan, fragipan, claypan, plowpan, and 
traffic pan. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
Square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil, adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 

VOTY SIOW,.... eeeessessscstsssssssssseseaseees less than 0.06 inch 
.. 0.06 to 0.2 inch 
aeieniad 0.2 to 0.6 inch 

. 0.6 inch to 2.0 inches 

eke 2.0 to 6.0 inches 

abtueies 6.0 to 20 inches 
teeee- More than 20 inches 

Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

PH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 


Moderately slow.. 
Moderate.............. 


VOY PAPI... seeseeseneee 
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Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Ponding. Standing water on soils in closed depressions. 
The water can be removed only by percolation or 
evapotranspiration. 

Poor filter (in tables). Because of rapid permeability or 
an impermeable layer near the surface, the soil may 
not adequately filter effluent from a waste disposal 
system. 

Poor outlets (in tables). Refers to areas where surface 
or subsurface drainage outlets are difficult or 
expensive to install. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Potential rooting depth (effective rooting depth). 
Depth to which roots could penetrate if the content 
of moisture in the soil were adequate. The soil has 
no properties restricting the penetration of roots to 
this depth. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through ail its horizons and into the parent material. 

Proper grazing use. Grazing at an intensity that 
maintains enough cover to protect the soil and 
maintain or improve the quantity and quality of the 
desirable vegetation. This increases the vigor and 
reproduction of the key plants and promotes the 
accumulation of litter and mulch necessary to 
conserve soil and water. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor on the basis of how much the present 
plant community has departed from the potential. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is the 
product of all the environmental factors responsible 
for its development. It is typified by an association of 
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species that differ from those on other range sites in 
kind or proportion of species or total production. 

Reaction, soll. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely Aid... ccc eseseseeeneeteseeeteenens Below 4.5 
Very strongly acid... .. 4.5 to 5.0 
Strongly acid....... 5.1 to §.5 
Medium acid... 5.6 to 6.0 
Slightly acid... 6.1 to 6.5 
Neutral............ 6.6 to 7.3 
Mildly alkaline......... 7.4 to 7.8 
Moderately alkaline... 7.9 to 8.4 
Strongly alkaline... 8.5 to 9.0 
Very strongly alkali . and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Road cut. A sloping surface produced by mechanical 
means during road construction. It is commonly on 
the uphill side of the road. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surtace of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of 
sedimentary rock are conglomerate, formed from 
gravel; sandstone, formed from sand; shale, formed 
from clay; and limestone, formed from soft masses 
of calcium carbonate. There are many intermediate 
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types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soll. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell (in tables). The shrinking of soil when dry 
and the swelling when wet. Shrinking and swelling 
can damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silica. A combination of silicon and oxygen. The mineral 
form is called quartz. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Siltstone. Sedimentary rock made up of dominantly silt- 
sized particles. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, 
slickensides may occur at the bases of slip surfaces 
on the steeper slopes; on faces of blocks, prisms, 
and columns; and in swelling clayey soils, where 
there is marked change in moisture content. 

Slippage (in tables). Soil mass susceptible to movement 
downslope when loaded, excavated, or wet. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent isa 
drop of 20 feet in 100 feet of horizontal distance. In 
this survey the following slope classes are 


recognized: 
Percent 
Nearly level... ..scescsssssssteesnseserensnserauesensenenesecers Oto2 
Gently sloping..... we 2 tod 
Moderately SIOPING.......--.-scsesessceeneetenstsseeeatsscoees §to9 


Strongly sloping...... 
Moderately steep... 
STEP... .ecerreee 
VELY StCCP.....ccceeseeececrnmeenreesssssneeeeee SO and higher 75 
Slope (in tables). Slope is great enough that special 
practices are required to insure satisfactory 
performance of the soil for a specific use. 
Slow intake (in tables). The slow movement of water 
into the soil. 
Slow refill (in tables). The slow filling of ponds, resulting 
from restricted permeability in the soil. 
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Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Sodic (alkall) soll. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Sodicity. The degree to which a soil is affected by 
exchangeable sodium. Sodicity is expressed as a 
sodium absorption ratio (SAR) of a saturation 
extract, or the ratio of Na* to Cat* + Mg**. The 
degrees of sodicity are— 

SAR 


SQW eetho cen cnc ceed coke ciysslactive Less than 13:1 
13-30:1 


Soft rock. Rock that can be excavated with trenching 
machines, backhoes, small rippers, and other 
equipment commonly used in construction. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes of 
separates recognized in the United States are as 


follows: 
Millime- 
ters 

VELY COAISE SANGL.......eccscccsscsesessecessesesssssseneese 2.0 to 1.0 
Coarse SANG... esscecccscssesesccetsseseeesesateneeeens 1.0 to 0.5 
Medium sand... ...0.5 to 0,25 
Fine sand......... 0.25 to 0.10 
Very FING SANG... eee sssccsesseesesssssesnensenensers 0.10 to 0.05 
Siltccceaictseasegeceesoteg cratsadenis titi eatecteadeseooan! 0.05 to 0.002 
Cla Ys ieesscssscagescssseehalieacvenestssesiiesthedteasccse less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stone line. A concentration of coarse fragments in a 
soil. Generally it is indicative of an old weathered 
surface. In a cross section, the line may be one 
fragment or more thick. It generally overlies material 
that weathered in place and is overlain by recent 
sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter if rounded or 6 to 15 inches 
(15 to 38 centimeters) in length if flat. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 
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Structure, soll. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), cof/umnar (prisms with 
rounded tops), b/ocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mutch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from wind and water erosion after harvest, during 
preparation of a seedbed for the next crop, and 
during the early growing period of the new crop. 

Subsoll. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsolling. Tilling a soil below normal plow depth, 
ordinarily to shatter a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the E horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying 
surface layer. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. A 
practice common in semiarid regions, where annual 
precipitation is not enough to produce a crop every 
year. Summer fallow is frequently practiced before 
planting winter grain. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer,” or the “Ap horizon.” 

Tail water. The water just downstream of a structure. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. A terrace in a field is generally built 
so that the field can be farmed. A terrace intended 
mainly for drainage has a deep channel that is 
maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soll. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, /oamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
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loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying ‘‘coarse,” “fine,” or ‘very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soll. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Toxicity (in tables). Excessive amount of toxic 
substances, such as sodium or sulfur, that severely 
hinder establishment of vegetation or severely 
restrict plant growth. 


Tuff. A compacted deposit that is 50 percent or more 
volcanic ash and dust. 

Unstable fill (in tables). Risk of caving or sloughing on 
banks of fill material. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 

Varlegation. Refers to patterns of contrasting colors 
assumed to be inherited from the parent material 
rather than to be the result of poor drainage. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 
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TABLE 1,--TEMPERATURE AND PRECIPITATION 


(Recorded in the period 1941-70 at Marysville, CA] 


Month 


Marche-<9--<-0- 


d 
: 


Aprile--<-- = a on on 


a 
December----- --| 
Yearly: | 


Average 


Average 


3.99 
3.86 
2.68 
1.74 
0.80 
0.22 
0.01 
0.02 
0.23 


1,13 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


(Recorded in the period 1941-70 at Marysville, CA] 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- 


2 years in 10 
later than-- 


5 years in 10 
later than-- 


First freezing 
temperature 
in fall: 


1 year in 10 
earlier than-- 


2 years in 10 
earlier than-- 


5 years in 10 
earlier than-- 


December 31 


Temperature 


November 24 


December 2 
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


SS ee ee ee a 


Map H Soil name | acres Percent 
synbol | | 
| | | 

101 ! Al tamont-Dibble complex, 9 to 30 percent glopes--a--nnnnennnnenn nnn nnene nme nnnncene! 2,170 | ove 
102 Altamont~Dibble complex, 30 to 50 percent glopes~--2n-naon enon nnnenennenennenanne| 1,265 H 0.3 
103 Byington silt loam, 0 to 2 percent plopedeeewrer nena enne nn eennewennenmnnmenmenmans | 4,435 1.1 
104 jCapay silty clay, 0 to 2 percent slopesqm men n mmm nr erm n nnn nnn renner neers ene ee ree 23,335 6.0 
105 jcapay silty clay, occasionally flooded, 0 to 2 percent slopesere~--97=-= Senncancan= 2,510 | 0.6 
106 Capay silty clay, frequently flooded, 0 to 2 percent slopesqsocwrett rman arm eeerrrenn 3,370 | 0.9 
107 Capay silty clay, siltstone substratum, 0 to 2 percent cna) sacl a aA OE | 5,655 | 1.5 
108 Capay silty clay, wet, 0 to 2 percent aa ae a a A | 10,785 H 2.8 
109 Capay clay, hardpan substratum, 0 to 2 percent SLOPES ae ere eee Tet 2,010 0.5 
110 Clear Lake silt loam, 0 to 2 percent slopesqceenm- mens en nnn ne nnrn rn mer nenersecnnnns 1,990 0.5 
111 Clear Lake silt loam, frequently flooded, 0 to 2 percent slopes<eccren-nmnerrerernn 2,195 | 0.6 
112 jClear Lake clay, 0 to 2 percent slopeserense meen nner nen n nner e rrr nnn rn werner ree 30,880 | 7.9 
113 [esene Lake clay, frequently flooded, 0 to 2 percent slopesre ert 2,135 0.5 
114 rclear. Lake clay, hardpan substratum, 0 to 2 percent Slopeswmnn~nnn nner nner rrr r ren 1,955 | 0.5 
115 pelea Lake clay, siltstone substratum, 0 to 2 percent slopese src | 3,820 1.0 
116 polese Lake clay, siltstone substratum, frequently flooded, 0 to 2 percent slopes=="| 1,060 | 0.3 
117 jeolumb ts fine sandy loam, 0 to 2 percent S1OPES Ter ere el 4,685 1.2 
118 Columbia fine sandy loam, channeled, 0 to 2 percent Slopese-~—=-e0 manner enere nner" | 1,695 | 0.4 
119 Columbia fine sandy loam, clay substratum, 0 to 2 percent Slopes@=m-necrserrennrce =| 1,475 | 0.4 
120 Columbia fine sandy loam, clay substratum, frequently flooded, 0 to 2 percent { 

slopes-*s-eer="9=~ eee ape ARCA POITIERS 1,050 0.3 
121 Columbia fine sandy loam, frequently flooded, 0 to 2 percent slopes-------~ NEGRI 4,150 1.1 
122 jcolumbia loam, 0 to 2 percent slopesq-msqenn manor nnn nnn nner nner renner rere rT 1,325 | 0.3 
123 [Cometa loam, 0 to 2 percent Blopegesa-naawennn nnn nnnnnnnnnennecemnnnnencennnnnane| 11,785 i 3.0 
124 [conejo loam, 0 to 2 percent Te) a a ER) | 8,455 | 2.2 
125 {Conejo loam, siltstone substratum, 0 to 2 percent Slopess A eee | 1,710 | 0.4 
126 |Conejo-fisdale complex, 0 to 2 percent slopesemmwno mmm enn nnn eer mwnrnnnnnnscrcees nes 23,110 | 5.9 
127 \Conejo-Urban land complex, 0 to 2 percent Slopegnn----wnnnneeceennenneennnnennnnnnn| 4,585 | 1,2 
128 [erect sandy loam, 0 to 2 percent slopesq-==erermn nnn mm nnn nner ern nr rr rer rere ore 590 0.2 
129 joule Clay, 0 to 2 percent slopesq-omsne rn ren nmr tren errr TET << 2,710 0.7 
130 je clay, frequently flooded, 0 to 2 percent slopesmeerermsseerrrrnn atacand 1,815 0.5 
131 jGarretson Variant loam, 0 to 2 percent slopes~-were nm ma am nan eennwerer cnr errr nnn ree 945 0.2 
132 {Gridley clay loam, 0 to 1 percent slopes@-----ecrnenr nn nn nmnnnernnernrer rrr rr TT eee Ty 9,905 2.5 
133 jHoliliipab loamy sand, 0 to 2 percent slopes~------~ Sos e Sra ee co 2,485 0.6 
134 Holillipah loamy sand, channeled, 0 to 2 percent SLOpEsm ame m ann reese enna n eT TT eT | 1,355 { 0.3 
135 Holillipah loamy sand, frequently flooded, 0 to 2 percent slopes----esttenserern=-= 2,125 | 0.5 
136 Holillipah sandy loam, 0 to 2 percent slopes@==--~-~=9-°r" aeaaas= wonnnnnnnncnnna==-| 375 | 0.1 
137 Jacktone clay, 0 to 2 percent SlopEesqcomsee mmm mnt rete nner eer ree rT TT 780 | 0.2 
138 iLiveouk sandy clay loam, 0 to 1 percent Slopes-~---nnnnnnnnn anne enennnnnn| §,275 | 1.4 
139 juzveosk Variant-Galt Variant complex, frequently flooded, 0 to 2 percent slopes---"| 1,860 0.5 
140 jMarcum clay loam, 0 to 2 percent Slopes@-~serenenerrnnrrmnnnerrr rere See ee oe] 3,930 | 1.0 
141 Marcum clay loam, siltstone substratum, 0 to 1 percent Slopes saree ee eee | 6,375 | 1.6 
142 Marcum clay loam, occasionally flooded, 0 to 2 percent slopessecoreer tern reer nnn 1,525 0.4 
143 jMercum-Gridtey clay loams, 0 to 1 percent slopes----~-~ Tanto a adrienne 13,990 | 3.6 
144 Nueva loam, 0 to 1 percent slopessems erent rrr ee 16,085 | 4.1 
145 |Nueva loam, occasionally flooded, 0 to 1 percent Slopes~-—e nnn reer nn er nneesenrr ers 1,190 | 0.3 
146 {Nueva loam, wet, 0 to 1 percent slopesqecmmosmmennen nnn nner nnn n oer nr rns sr sess eens 2,695 { 0.7 
147 Ocraig gravelly coarse sandy loam, 50 to 75 percent slopes-=="-~--" on om ee en mam meme nn ms 1,415 | 0.4 
148 locraig very stony coarse sandy loam, 30 to 50 percent slopesqorretn nr ener srnrnrnnn 640 | 0.2 
149 jOcraig-Rock outcrop complex, 50 to 75 percent slopes@commernnnnwrnewnrrerrrnnr er ere 1,670 | 0.4 
150 jolashes sandy loam, 0 to 2 percent $lopegeenneen anne eennnnnneeeennenmnnnnnnenaan| 15,915 | 4.1 
151 [Clashes sandy loam, 2 to 5 percent B1OPeS aan eee renee nt te ee 720 i 0.2 
152 Olashes sandy loam, frequently flooded, 0 to 2 percent slopes@crer trem aarrresecnre= 2,725 | 0.7 
153 Oswald clay, 0 to 2 percent slopesw-—eneqsecerrnernn nam orem em im a ence meen ene aoe me 18,660 i 4.8 
154 Oswald clay, frequently flooded, 0 to 2 percent slopesms-n root e rt rrr rr rrr nnn 5,435 { 1.4 
155 Palls-Bohna Variant association, 30 to 60 percent slopes~s-mnnrmmnerrmnr rr nr nn enrns 3,845 j 1.0 
156 jlotiesstebiman stony sandy loams, 9 to 30 percent slopes-----e"r--""~ wannaannnnnnn| 11,575 3.0 
157 jPalis-Stohlman stony sandy loams, cool, 9 to 30 percent slopes--mnnnnnrnn nnn rreent 7,755 2.0 
158 joan Joaquin sandy loam, 0 to 2 percent Slopesrosssersm eset teste nae a mo mame ee) 11,285 2.9 
159 | { 1,085 | 0.3 
160 | 2,915 | 0.8 
161 jShanghad fine sandy loam, channeled, 0 to 2 percent Slopessscesserernrrrsa= era a 1,025 | 0.3 
162 j Shanghai silt loam, 0 to 2 percent SLOPES stn serene eet | 9,095 | 2.3 
163 jShanghai silt loam, clay substratum, 0 to 2 percent slopes= soo ee 1,440 | 0.4 
164 Shanghai silt loam, clay substratum, frequently flooded, 0 to 2 percent slopes--"""| 2,955 | 0.8 
165 {Shanghai silt loam, frequently flooded, 0 to 2 percent Slopegwnmm n-ne enone nnn nn nnn 1,030 | 0.3 
166 Shanghai silt loam, wet, 0 to 2 percent slopes------ eset nent eT ee | 1,065 0.3 
167 jShangha! silty clay loam, 0 to 2 percent aaa aca | 5,620 1.4 

' 


Sutter County, California 


TABLE 3.~-ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


jSnelling loam, 0 to 2 percent slopes---<<<=---ewenennewnennwenennnennn enna nesnne -| 
jSnelling loam, occasionally flooded, 0 to 2 percent slopes=<<---------------------- 
jStohlman-Palls stony sandy loams, 30 to 50 percent slopes------==+---+--+--------- sea | 
Stohlman-Palls stony sandy loams, cool, 30 to 50 percent slopes~-~------------~=- ae 
Subaco clay, 0 to 2 percent slopes=---<-----sesnem wenn nner n nen ne nnn nee een nen n- mae 
jtisdale clay loam, 0 to 2 percent slopes-s=9<9---------e nen nee enn n= n= nnennenene| 
jyuvas loam, 0 to 2 percent slopes--<-------= mone e en nen n= wee renee nanan n= 
jravas loam, frequently flooded, 0 to 2 percent slopes-------- wewee een enana== | 
| Wa terrmonanen nanan nnn ane nnn eee - a Sia a rine erase | 
| Total-~------------------------- waennneee----- mene ene ennnnnnn monennnnnnnn| 
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Soils not used for crops 
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TABLE 4,--YIELDS PER ACRE OF CROPS 


ds are those that can be expected under a high level of management. Absence of a yield indicates that the 


soil is not suited to the crop or the crop generally is not grown on the soil. 


are not listed] 


[Yiel 


| 
Prunes | Tomatoes 


| { 
Walnuts | Peaches |! 


Soil name and 
map symbol 
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See footnote at end of table. 
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TABLE 4.--YIELDS PER ACRE OF CROPS~~Continued 


| | } | 
Prunes | tomatoes Rice Corn | Wheat 


{ | 
| Peaches | 


Walnuts 


o ' ‘ 4 wn 4 i] wm ( i] ' oO o t wo oO J oO i] to] i] wo 
Q t i] ! e i i] e ! i 4 G ° t e e i ° 4 e 4 e 
a mn i] t i] N t i] N | i] 4 ~m m t N ie) i] om i] - a N 
° 
o t ‘i ww oO ° o °o wn i] t wm oO o i=) in t wn i] i] a mn 
e ' i . ° ° . e ° a 1 e e ° e N ' N rT 1 8 . 
a = ‘i t om ~ ~m om om m i] ' 7 ~ ~~ aw * | e t t i mn 
a J A 
t nm w 1 w ! 1 1 wn ! wo wn 2) wm wy w 2 wn wy t wm w 
‘ s ~ ' la t ' 4 é ‘ ~~ ~ nw ~ ~ ~ ~ ~ ~ t ~ ~ 
Q 1 Ld e ' ° 1 t t . ' . . e . e . . e ° ry « ° 
A m m mo m m m om ~m mM tua) ma ~m m tir) a 
Nn a ' Nn Oo oO ‘ °o o i] a t So e i] s Led ' tea 1 i i] ° 
nN i ' a Nn A a Nn N ' i N a i “ Nn i “ 4 | 1 nN 
q ‘ t 5 ‘ 5 t ‘ ' ' a 
o 
o ' i] oO wn w o i] i] wo t wo °o ‘ ° lo] ' o w ‘ 1 Oo 
Q ' 1 a . ° e i ‘ . 1 ° . a ° e ‘ ° ° t 1 e 
a Om ' t wv N m nm t 8 7? t m om a ~m = ‘ <= = i 1 N 
(9) 
a i] ‘ oO wy o ‘ wy i] w a bey @ ' h wo a e w i | i] 
cq ' 8 N ct XN 4 N ‘ N 1 oa - 1 ea n y r] nN 1 ‘ 4 
an t a ‘ ' rT i i r] t t] f] 
g 
o 
' ] ' io] ‘ o © foe] ‘ o 4 an a i] t o a 4 oO i] y i 
t i ' e ( ° e * r] . 4 * Q ( a 0 t t e ‘| 4 r] 
Fe] t | i] al i a 4 a i] nN i] o ° ‘ a N ' t N t 1 t] 
° 
‘ | ' a i] t i] i] ' ' i] ' 4 a i iy ‘ 6 a i] i] i] 
' t t 4 ’ r i] i] ‘ 8 i] ' ‘ 4 2 § ' a a t r] ‘ 
' ' ' i t ' i] i] ‘ t i] 4 1 i i 1) ‘ ¢ a i] 4 ‘ 
' i] i] ! i] t i] ' i] ' 1 ri 4 : ‘ 8 ‘ ‘ ’ i ' ‘ 
' t a ‘ ‘ ‘ i] ‘ | ' i] fy 5 e ‘ ! ‘ i 4 1 4 ‘ 
i] i i] ‘ t i] i] ' i t io ' 1 ’ a ‘ t i 4 | i] 4 
ry 4 5 a t ‘| i] i] t t te rT a ‘ a i ‘ rT ! | i t 
' ' ' a i] 5 ' | t 1 ec} i ' 5 t 5 t 1 a t t 4 
1 t ' bw ‘ t i] r] t 1 rT i] ry t 4 1 ‘ 8 1 8 i] r] 
rT t ' ‘ § a 8 f i] H 5 | ad ! ' ‘ 5 ' ‘ a i 8 ' i] 
4 t ' i i ' ‘ i 8 tw , 4 a t t ‘ ‘ 4 ‘ ‘ ‘ 
a) t i] tw i] t I 1 t 8 | | i] i i t by 1 t t H 4 i] ‘| 
ic ( ‘ th 4 t ‘ i] t a i] i] i t ioe iy t a i ] t 
ig i t iw § t t i] ‘ 8 tw“ t 1 t im i) ' 6 4 | i] t 
4 i 5 i> ‘ t t i] i 4 i] 4 ' 4 a ic] ‘ t 8 rl i] f] i 
an i i) i] 1 14 t ia i 4 | | ' ‘ iad ‘ t 3 a ' ‘ ] 
is! t 8 '(e § 4 t t ‘| a i> ry ‘ a Soe ‘ i t ' ‘ i] ' 
(& a a io a a t ' to a 1 wo i ‘ a oO t t a ' ‘ i t 
ta 8 °o 1 ib iw iow tw te i] 4g t ‘ a ot t ‘ 4 a9 in in t 
'o a be m i H ov tea te ta to ‘ ' ' ‘ ‘ ‘ , t a so ‘@ io mcd 
in io Cea] | a te {eq ta tw 5 i] 8z i ' 8 i] 1a ia ig 1a a ia te 
‘oe tw + ‘ i iw ina iwa Hie io ] 4 5 i ‘ [ > ry 5 te ! t f] ts 
eS of ag nd ae mo ho oS AB on and $9 Ag Ae od 32 5S O23 Oo we Se wb 
NO aa 33 ~” mo qm ao me mH mH me = = ss x 32 2 32 mo Mo no Ww 
da ea a eq a a at a a a eq - et al - et ea al - a a 


See footnote at end of table. 
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TABLE 4.--YIELDS PER ACRE OF CROPS--Continued 


Tomatoes 


Prunes 


Walnuts | Peaches | 


Soil name and 
map symbol 


1 4 ] i 1 ° °o 5 4 t o i] ry i] wo 1 i 4 
4 s 4 i] ' . . 5 rT t ° 1 4 ' ° t i ‘ 
a ‘ A ‘ i] ‘ ta] m ‘ i ! m t 4 t “ LY ( i] 
wm ry t i] w w wn wn wm i] wm ° i] ‘ 2) oO °o wo 
e i ‘ ‘ ~ nN nN ° * 1 N e ' ' e Q e ° 
ajypom i] ‘ t] . ° ° ow ma 1 e ma t t m m m N 
=] m + J ~ 
o 
wo wn w w 8 w m w 4 a w 4 nm wm nm wn wn wn 
~ in ~ La 1 ~ ~ ta ! ‘ La | ~ ~ é ~ ~ ~ 
g * ° e ° ] ° . e ‘ t . i ° ° e ° e e 
5 m Oe] m oa m m m m mn tr) a nm m mn 
i] ' i] ‘ o La N oO ° i] | ad t i] ' So [=] 1 i 
i] ‘ Y ‘ nN Nn “N N N 5 nN ‘ iy t N nN i ' 
Q 1! i] iT 8 t ‘ t ‘ i] i 
g 
o 
i 1 a ‘ o wn ‘ i] °o o w ‘ wm ! 1 mo °o | 
I ' 4 t e ° t ij ° . e f e rT 1 ° e 4 
a f] i) ' t m = i] ' m m - t < f] t nN n i] 
Le} 
! ‘ a i] bs] wn ‘ a mn ‘ wy t wn i] s nN 4 , 
i] ' ' 4 ot al i] ‘ a ‘ al s et ' t ni ‘ ' 
n i] i] ‘ 4 i] t : i] t i] i] t 
2 
oo 
1 ‘ ‘ 4 ‘ o 5 i i] ‘ °o °o o i] 1 5 1 i] 
4 | i] i] ry ° 5 iY i] ry e . e ry ' ‘ i] { 
4 ‘ 5 i t 1‘ N 4 i ' iy nN ec a ' ry a i] t 
cs) 
‘ 4 i] ! a i] i] t 8 i] i] ‘ t ' ' ' t , 
t 1 t i t t ' iy ‘ ' iy a ' ! ' ' t i] 
‘ ' ’ ' t ' i] iy ‘ { s 4 ‘ | iy 1 4 ! 
8 4 i] i] 4 ‘ i] iy 4 ‘ t ‘ ‘ t i a i H 
& a ' ' ] i t ! a 4 4 ‘ ‘i ' , 4 ‘ 
ry 4 ‘ i] 1 ‘ t ‘ a i] 1 ' ‘ ‘ 5 i] ‘ y 
‘ ‘ ‘ to ' i 4 a ! ! t ' 7 ‘ ‘ 1 i] , 
ry ‘ ( 5 Q i t 5 ‘ t ' ‘ t 4 4 i] ft [ iy 
{ q { bw ! § | a ‘ i 4 4 i] t ‘ t t 5 
4 ! i] ig : i] ' ' ‘ | ' iw ‘ 1 i t i 1 
' 1 i] t ' ! ! ' ' c ' Hi t ' ! ' t ‘ 
‘ ' i] ! ‘ t t ! 1 4 ‘] 1 1 t i ' 8 r 
‘ ' ‘ i] | 5 iY ‘ ' t ! iv t ' ' ‘ 4 ‘ 
t ' t $a QQ t i ' t i] t 1 th t ry iy i] i ‘ 
‘] (s $6 av ‘ ' ‘ 4 i t ) 4 @ t ry ‘ t ‘ 1 
1 it~ ta io & ‘ i] ' yl d a , i> i] 4 ‘ ‘ t ‘ 
f ry ‘ iy o i] ' 5 i | a 1 i] t i ' 3 4 a 
f f] 4 ‘ i Joe it~ a! i~ t~ t~x i | tin io an ‘ ‘ 4 ! 
i] 19 1a tog ig 1@ ig ia ig t@ ig ig a} 16 { 1a 4 ‘ 
aS) {o to oyu id is ta ia ia ia t ‘ t-a in 19 Get i] ‘ 
Set ih a) ar) +m ow tio ih toa ia th io ie te as) 'g ae 1g 
ia 4 ' $ ‘ 1 t 5] ‘ t i 4 q | ie tei ig i 1 ia 
Le 1g 4 * ' J 4 ! t i 5 1 io io ( an ‘> i> 
bd ice] an t=] ag i>] mo ba wo Se mo © 86 26 a] Prt mS os 
no ya wo wo wn wo wn wo wo o wun wo Oo La ~ ~ eH ~~ Lian 
et a et et ci Leal a Lal ea ea a a a a ea a] ai 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Sutter County, California 


TABLE 5.~-RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


(Only the soils that support rangeland vegetation suitable for grazing are listed] 


Soil name and | Range site 
map symbol | 


101*, 102*: 
Altamont----------|Clayey (18e) ---------------= —— 


Dibble------- eco--iClayey (18e) ------------------ 


| 
| 
| 
| 
! 
14B--n=--nne==nne-=| Stony Very Shallow Loamy (18e) 
| 
| 
| 
| 


\ 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


Normal 
Unfavorable 


Favorable 
Ocraig [Normal 
jvnfavorable 
155*: | 
Pallser---ss9<+9=" Blue Oak/annual Grass-Stony |Favorable 
j Coarse Loamy (18d). jormat 
| jHofayorabls 
{ | 
| | 
| | 
| | 
Bohna Variant----- |Biue Oak/annual Grass-Loamy | Favorable 
| (18d). jNormal 
| jUafavorable 
| | 
| I 
i | 
| | 
| | 
| { 
| | 
| 1 
156*: | 1 
Pallg-----------"- [Stony Coarse Loamy (18e) ---=--| Favorable 
| 
| 
| 
| 
| 
| 


Stohlman--+==<-=--=-=!Stony Shallow Loamy (18e)----- 
| 
} 
| 
\ 
| 
1 


See footnote at end of table. 


Favorable 
Normal 
Unfavorable 


6,000 
3,600 
1.000 


1,800 
1,200 
500 


5,000 
2,500 
1,000 


3,000 
1,800 
1,000 


3,200 
2,000 
1,000 


2,800 
1,800 
800 


|sost Chessoeetse ernst en sn n= --| 
jWila Oatweseene neo = aan Sam 
jMediterranean barley--~--<----- 
jouretover= San==< =< 


ppiieree=-=s = ----o-| 
jFoxtail fescue -=--m-mnmn nnn | 
| 


|soxt Chesgeereececancensensena 
Wild cat---------- a E|| 


jBurclover-------------~=~ Pacey 
Filareenwnn----ncennnnenne saieoencbie 
Foxtail fescuew--<-<<---=--22= 


| 

| 

Soft chessrcnannwnnnnennnnnnnn| 
pati Cee doe 

pPilarea=— seo oo ose ~-o--| 

jrurple ee cca 

| 

| 

| 

I 

| 

| 


Isort chess-creee---~ sae 
{wid Cab nn teense ere Senin acne 
[ilistees- s 
jRipgut bromer--n sna enn e nnn 
Common geranlumec-=-----= 


Cloversns-nnenannasaecnenn nena 


jBlue oak=----= a ceeenennne nee 


Isost Chess--=~--22----- aime 
(Ned? terrancen barley------- ann 
jRipgut brome----- ere a 
jWild Oatoooowen wenn cence= anee 
jel lereer=aem se eso oe 
Poison~0ak@2a<eceeeenenesesesa 
jcalifornie melicgrass--------- 
jiinersiettuce itt — 
jooxterl fescue-- nn 
je2ee Oak-----=-<--- Semnewenins 
j interior. live oak-<-<-----<--= a 


juild Oat enorme een nnn w en ne nee mom 
Pi lareesorneee mene ew ennnn nee 
Silver hairgrass-------<---="- 
pRipgut brome-----<-<---=<-----= 
jCommon geranium------------ aa 
jClovern=----w-n-nnnoon —————— 


Isort chess~-------- 99 --- nn n 
Ripgut bromes----9--9--<-----= 
Wild oat----------+----------- 


Fi lareern nanan nanan nanan 


Rea brome~----~--- ese 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{sort chess~-------------~ om 
{ 
| 
| 
| 
| 
{ 
| 
| 
I 
t 
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30 
25 
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TABLE 5.°-RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


| | ‘otal production 
Soil name and Range site | Characteristic vegetation jCompo= 
map symbol | {kina of year Dry j jsttion 
weight 
| vei | Pet 
157*: | | | 
Palls-<<--9----""~ IBiue Oak/annual Grass-Stony | Favorable 5,000 port Chessnro seen renner wees enn 25 
Coarse loamy (18d). Normal 2,500 jWi1a Odto wn rte enema meen eee ane | 20 
1,000 | 


| Unfavorable 
poedt Eorzatican barleyoresssoo== 


| 
| | 
| | 
| 
| | 
| 


Ripgut bromesqoow---seseree= “— 
Common geraniume~ereseeeeser-— 


Mediterranean weteeteanensasoe| 10 


| 
\ 
I 
| 
Stohlman-~-<-<--<- Blue Oak/annual Grass-Stony Favorable | 3,600 | 
j Shallow Loamy (18d). jNormal | 2,400 | 
| jUnfavorable | 800 j 
| | | | Purple needlegrass-<7-=="<<9<- | 5 
| j Clovere@eoeesesseeeece=: on 5 
Blue 0ak-ecewsccesscenmneesere 5 
| | 
171*: | | | 
Stohlman---------- {stony Shallow Loamy (18e) -----| Favorable 2,800 jSoft Cheggro-e conn nm nn enn neaa= | 25 
H Normal 1,800 [Ripgut DroMer ere smote sono | 15 
Unfavorable g00 (Wild rae a RO | 15 
| Fi laree--~onneene enna nnn nnnne= 10 
| i Red DIONE 222 eeeemwee 22 a an am on om we en we 5 
| | | Clovernenesesceeeancoseenneee= 5 
Pal lg----=--=""--~| Stony Coarse Loamy (18e)------ | pavorable | 3,200 |Soft chess------=--- cownenmnwn! 25 
j jNormal | 2,000 |W11d catrtee resem mene ner nernn= 20 
| jUafavorable | 1,000 {Filareerqmwesnnnnnnnennemnenn=' 10 
| j Silver hairgrass--ccreseeso--— 10 
| | | Ripgut bromerccestceeseernnnen { 5 
{ j i Common geraniumess<cr=sceren-~ 5 
{ | Cloverm-erse meena eeessscerence | 5 
172%: | | | H 
Stohlman----------|Blue Oak/annual Grass-Stony | Pavorable | 3,600 ;Soft chess----seerennnnn= ~--+| 25 
| 
| Shallow Loamy (18d). Normal 2,400 IRipgut brome-------------- ----| 15 
| |\Unéavorable | B00 |Wild cat----------------~-=--= 15 
| | | Fllareerm-nee nner en neenerennn= | 10 
| | jPurple needlegrass~---9<""--<~ 5 
| | jGlover~ Srerssaeresscsfesrss-s= | 5 
j | o- OQkew tee rewe enn ees eseecee 5 
Palls-----=------~|Blue Oak/annual Grass-Stony |ravoreble 5,000 |Soft ees 25 
| Coarse Loamy (18d). jNormal 2,500 [Wild catq--<ss~eenemenenennen-) 20 
puncavorable | 1,000 [Filaree-----s----- meen neen---=) 10 
| | 
| | : 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 6.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions 
of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


SSS ee ee 
| Camp areas | Picnic areas Playgrounds |Paths and trails} Golf fairways 


flooding. 


Groughty. 


| | | | 
101*: | 
Altamont-----------==| Severe: jSevere: |severe: |Moderate: |Severes 
| slope. j slope. | slope. too clayey, | Slope, 
lope. too clayey. 
| | | | 7 | 
Dibblew--seceereene-=! Severe: I Severe: | Severe: \Severe: |severe: 
slope. slope. slope. erodes easily. | slope. 
| | | | 
102*; 
Altamont---9--------~| Severe: Isevere: \severe: Severe: lsevere: 
| | | | 
slope. | slope. | slope. j slope. | slope, 
too clayey. 
| | | | 
Dibblewec--<-------~=/ Severe: ISevere: \Severe: lsevere: Severe: 
| | | } 
slope. slope. slope. slope, j slope. 
| erodes easily. | 
LOZ eee n sense eeeenn-== | Severe: pecerste: Moderate: |severe: |siight. 
Byington | flooding. | wetness. | wetness. | erodes easily. | 
104-----nnnnnnnnnnennn| Severe: Moderate: \Moderate: jModerate: |Severe: 
Capay | flooding. | too clayey. i too clayey. | too clayey. | too clayey. 
105------onnnnnnnnnnnn | Severe: Moderate: Moderate: jModerates \ Severe: 
Capay | flooding. too clayey. too clayey, too clayey. teo clayey. 
flooding. 
| | | | 
106------nennnnnnn--n-| Severe: Moderate: jSevere: |Moderate: |severe: 
Capay | flooding. | flooding, flooding. | too clayey, flooding, 
| too clayey. | | flooding. | too clayey. 
107, 108-eseen-nn---==' Severe: Moderate: Moderate: lModerate: \Severe: 
Capay j flooding. too clayey. too clayey. too clayey. too clayey. 
LO9eennn me newnnnnwnn-= | Severe: jModerate: Severe: jNoderate: |severes 
Capay flooding. too clayey. too clayey. teo clayey. too clayey. 
| i | | | 
110--++---------------| severe: |Moderate: |Noderate: |Severe: |slight. 
Clear Lake flooding. | dusty. | dusty. erodes easily. 
{1 loaeeeeeewewcuesenceSoverat |Moderate: jSevere: Severe: |Severe: 
Clear Lake flooding. | flooding, | flooding. | erodes easily. flooding. 
dusty. 
Bek | | | 
llJeceewennnnnnnnn-~-~ | Severe: Moderate: Moderate: Moderate: Severe: 
Clear Lake flooding. | too clayey. | too clayey. | too clayey. | too clayey. 
1] 3--n-0-oneennnnnnnnn | Severe: jModerate: [Se evere: \Moderate: |severe: 
Clear Lake flooding. flooding, flooding. too clayey, flooding, 
| | | j 
| too clayey. | | flooding. too clayey. 
114, 115---n--~------=/ Severe: jModerate: IModerate: Moderate: jaowere: 
Clear Lake | flooding. | too clayey. | too clayey. | too clayey. j too clayey. 
11G-m--nnonnnnnnnnnnnn | Severe: |Moderate: [Se vere: |Moderate: |severes 
Clear Lake flooding. flooding, flooding. too clayey, flooding, 
H too clayey. | | flooding. too clayey. 
117------------=------1 se evere: Slight---~*++"=-iSlight------ ~---|s1ight---------- Moderate: 
| | 
Columbia | | 
! 1 


See footnote at end of table. 
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TABLE 6.°°RECREATIONAL DEVELOPMENT--Continued 


Soil name and | Camp areas Picnic areas | Playgrounds {paths and tratls| Golf fairways 
map symbol { | | 
| | | | j 
118-------------=-----| Severe: |Moderate: |Severe: jModerates |Severes 
Columbia \ flooding. | flooding. | flooding. | flooding. | flooding. 
119-nnennnnn==--=--==| Severe: |s1ight----------|SLight---------- |SLight~---------| Moderate: 
Columbia flooding. droughty. 
| | | | 
120, 121----- ---------| Severe: Moderate: jaevere: | Moderate: |severe: 
Columbia | flooding. | flooding. | £looding. | flooding. | flooding. 
L2Q-ecennn ane nemaenn== | Severe: |Hoderate: |Moderates |Moderate: jStight. 
Columbia flooding. dusty. dusty. dusty. 
| | | | 
123--~----------=---~~ | Moderate: Moderate: |Moderate: |severe: Moderate: 
Cometa | percs slowly, percs slowly, | percs slowly. erodes easily. i droughty. 
j dusty. | dusty. | | 
12-a-nanennnnmnnnnnnn| Slight-ma=--m=" Moderate: Moderate: |Moderate: |Slight. 
Conejo | dusty. | dusty. | dusty. | 
]25ereenseccnresen hia derate: \Moderate: IModerate: leer |stight. 
Conejo | dusty. dusty. | dusty. | lusty. | 
igen | | | 
Conejon----==-=--=---! Moderate: Moderate: |Moderate: |Moderate: |slight. 
dusty. dusty. dusty. dusty. | 
Tisdale--~-------0e=|Slight-oonn-oen= Slight----------|SLight=------=-~ Slight-------~-- | Mo are 
n layer. 
127%; | | 
Conejo----~---=------ |Moderate: \Moderate: | Moderate: \Moderate: Isiight. 
| dusty. | dusty. | dusty. | dusty. | 
Urban land. | | | | | 
| | | | i 
128-nnennenanannnnnnnn|$1ight=-o=n-=-e"|SLight-=-------~| Moderate: Slight----------| Moderate: 
Exeter j | j small stones. | H thin layer. 
(ideersebtnSaaeavess ge vere s |Moderate: [Se vere: Moderate: jSeveres 
Galt | flooding. too clayey. j too clayey. | too clayey. j too clayey. 
L320 omen ww nnn nn nwonenn= | Severe: \Moderate: Severe: Imoderate: ISeveres 
Galt | flooding. | flooding, flooding. | too clayey, | flooding, 
| | too clayey. | | flooding. | too clayey. 
13 ener w enone nen nn—= [Slight --—---=--- Slight----------|Slight--==- atatabatad |s1ight---~=----- Isaight. 
Garretson Variant | | | | 
[3Qeneen nena ennnen ane | Slight---------- | Slight----------!slight---------- | Slight---------- |Woderate: 
n layer. 
Gridley | | | | | y' 
133 econo nen cceneonnn== | Severe: |s1ight--------=- Slight----------| Slight-~--------/|Moderate: 
Holillipah | flooding. | | | droughty. 
134, 135~----e----~--= | Severe: \moderate: Severe: Moderate: |Severe: 
Holillipah flooding. | flooding. | flooding. flooding. | flooding. 
136-----------n--=e=== | Severe: | Slight------=--- | Slight~---------|Slight=---------| Moderate: 
Holillipah | Elooding. | | | droughty. 
137--an-nonnnnn=nnonnn| Severe: \Moderate: poderate: Moderate: |Se vere: 
Jacktone { flooding. | wetness, j too clayey, | wetness, | too clayey. 
| too clayey. { wetness. | too clayey. 
[3 Qomme wee nennnnnw nnn | Slightesses-n9" SLight----------|S1ight-----=----|Slight=--------~|Slight. 
Liveoak i | | | 
i | \ 1 1 


See footnote at end of table. 
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TABLE 6.~-RECREATIONAL DEVELOPMENT=-Cont inued 


Soil name and | Camp areas | Picnic areas | Playgrounds lpaths and traiis! Golf fairways 
map symbol | | | | | 
| | | | | 
139*: 
Liveoak Variant------ | severe: |Moderate: |Severe: |Severe: |severes 
| flooding. | flooding. flooding. | erodes easily. | flooding. 
Galt Variant---~----- |Severe: Moderate: |Severe: |Moderate: |Severe: 
j flooding. { flooding, | flooding. | flooding. j flooding. 
wetness, 
| percs slowly. | | | 
140---ononnnnnnoona=--{ Severe: |[Slight----------|slight prcccatess {siight metiecacas Isiight. 
Marcum | flooding. | i | j 
141 ----+------------ - [Slight~~--------|s1ight~ --------- |siight-~ sedeeee= |siight = ~--=|Slight. 
Marcum 
{ | | | i 
142---nenn n= Sa aa -|Severe: |Slight----------| Moderate: |SLight=-=------- Moderate: 
Marcum | flooding. | | flooding. { | flooding. 
143*; | | | | | 
Marcum--------------~ | Slight------=--- | Slight---------- Slight---------- |S1ight---==---== | Slight. 
Gridley-=-------=----|slight== oe -|siignt ———— ~n--|s1ight----------|s1ight-=--------| |Moderate: 
n layer. 
| | | | | 2 
144--n2nn---=----e----! Severe: |Noderate: Moderate: |Severe: |slight. 
Nueva flooding. | dusty. | dusty. | erodes easily. | 
145ennennnnnncnnnnonon=| Severe: Moderate: Moderate: |severe: [Ho loderate: 
Nueva | flooding. i dusty. j flooding, | erodes easily. | flooding. 
| [one | 
146 eon naem ene n enone ~--|severe: IModerate: IModerate: Isevere: Islight. 
Nueva flooding. | dusty. | dusty. | erodes easily. 
16) a-s-sesS=e== ~---o--| Severe: |Severe: |severe: |severe: Ise vere: 
Ocraig | slope, j slope, | slope, { slope. | 2 slope, 
depth to rock. | depth to rock. j small stones, | | thin layer. 
depth to rock. 
I I { { 
148eecennenn-=~ Sa=5<= severe: Isevere: lsevere: lsevere: I Severe: 
Ocraig slope, slope, large stones, | slope. | slope, 
| depth to rock. | depth to rock. j slope, | { thin layer. 
small stones. 
! i { | 
149*; | | | | 
Ocralgn--ncccnnncnn-| Severe: |severe: |severe: |Severe: |severe: 
slope, i slope, i large stones, i slope. j slope, 
depth to rock. H depth to rock. | slope, | | thin layer. 
small stones. 
| | | | i 
| 
Rock outcrop. | H | | | 
[80-----2-----=------- Islight---------- slight----------|SLight--------=-|Slight=------n=-ISlight. 
Olashes H | | 
Lh ewe nnweesecnnnnoena | Slightssees-nen= Slight---------- |Moderate: |slight----------|slight. 
Olashes slope. 
| | | | | 
152mn--2-nonamn-nnnn-- | Severe: | Moderate: |Severes jModerate: |Severes 
Olashes | flooding. | flooding. j flooding. | flooding. | flooding. 
aaa evere: \Moderate: Moderate: Moderate: |Severes 
Oswald | flooding. | wetness, too clayey, | tt j too clayey. 
oo clayey. 
| | pane 


too clayey. wetness. 
t 


See footnote at end of table. 
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TABLE 6.--RECREATIONAL DEVELOPMENT=~Cont inued 


Soil name and Camp areas 


map symbol 


[$deon enn noonsonenenn~ | Severe: 


Oswald flooding. 
| 
| 
155*; 
Ballgecs em sores | Severe’ 
| slope. 
| 


Bohna Variant---~--~-=-~/| Severe: 
slope. 


156*, 157%: j 
Palls-----2---- ~~ =~ | Severe: 
slope. 


Stohlmanq-rerr-~----- | Severe: 


slope, 
depth to rock. 


San Joaquin percs slowly. 


| 
i 
| 
| 
| 
| 
15g--=-=--~--=--------|Moderate: 
159---nonnnnnnnnnnnnnn| Severe: 
| 


San Joaquin flooding. 
160*: 
San Joaquin-°--~-----| Moderate: 


percs slowly. 


| 
| 
Arents. 
Durochrepts. | 


[6]on---=----a==---==-| Severe: 
Shanghai | flooding. 


16 Qenwenen wen wnneennne | Severe: 
Shanghai | flooding. 


1 63-eer ow oeresenenscee | Severe: 
Shanghai flooding. 


16B-----------nnenen= 


Shanghai Variant 


i 

| 

| 

| 

Shanghai | 
| 

Snelling 
! 

[] 


See footnote at end of table. 


Picnic areas 


Moderate: 

\ flooding, 
wetness, 

| too clayey. 

| 


slope, 


loderate: 
percs slowly. 


Moderate: 
percs slowly. 


Moderate: 
flooding. 


Moderate: 
dusty. 


jueterate: 
dusty. 


Moderate: 
flooding, 
dusty. 


Slight---------- 


percs slowly. 


Moderate: 


| 
| 
| 
| 
|Moderate: 
dusty. 


Severe: 
flooding. 


Severe: 


slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope, 
small stones. 


ISevere: 


slope, 
small stones, 


Moderate: 
percs slowly. 


Moderate: 


f£ 
percs slowly. 


res slowly. 


3 


Moderate: 
dusty. 


a i er ee 


Severe: 
| flooding. 


depth to rock. 


| Playgrounds toa and trails 


oterate 

wetness, 
too clayey, 
flooding. 


Severe: 
slope. 


slope. 


Soil Survey 


| Golf fairways 
| 


Severe: 
flooding, 
too clayey. 


slope, 


Slight-----~---~= | Moderate: 


| 

| 

{Se vere: 

| erodes easily. 
{se vere: 

erodes easily. 
| 

| 

| 


Slight---------- Severe: 


erodes easily. 


erodes easily. 


\s1ight--~------~| Severe: 
| 


IModerate: 
percs slowly. 


small stones, 


} 

{ 
|Moderate: 
| dusty. 

i] 


| erodes easily. 


Islight---------- 


! 

— 
| erodes easily. 
| 
I 


i 
| 
| 
| 
| 
| siightescsteaee 
\ 
i 
| 


| 
| 
i 
| thin layer. 
| 
| 
| 


droughty, 
| thin layer. 
Moderate: 
droughty, 
flooding, 
thin layer. 


droughty, 
thin layer. 


Severe: 
flooding. 
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TABLE 6.~-RECREATIONAL DEVELOPMENT~-Continued 


125 


Soil name and | Camp areas | Picnic areas | Playgrounds lpaths and Eretts' Golf fairways 


map symbol | 


| | | 
170------------ janes -|severes \Moderate: |Moderate: |severe: 
Snelling j flooding. | dusty. | small stones, | erodes easily. 
| | | flooding. | 
171*, 172%: | | | 
Stohlman---=-+=--=----/ Severe: jSevere: jSevere: jse vere: 
slope, | slope, | slope, | 8 slope. 
depth to rock. | depth to rock. | small stones, | 
| j | depth to rock. | 
Palls---++----- e<s=s== |Severe: [Se evere: |Severe: |se vere: 
| slope. { slope. | slope, | slope. 
| { | small stones. | 
173eeeeesccenee ~--o---| Severe: |Noderate: \Moderate: |Moderate: 
Subaco | flooding. | wetness, too clayey, | wetness, 
l { too clayey. | wetness, j too clayey. 
1 74ennnannannnnnenn-n-|S1ight-=----+---!s1ight----------|siight-----~----!s1ight---- aaeeee 
Tisdale | | | | 
175 eeccnerno= Se -|Severe: \Moderate: |Moderate: Ho loderate: 
Yuvas { flooding. percs slowly, | Be peres slowly, | dusty. 
| | dusty. | dusty. | 
176=-eereenennn=-n=. ~--|severe: |Moderate: |severes Moderate: 
Yuvas | flooding. | flooding, | flooding. | wetness, 
| j wetness, | | flooding, 
| | percs slowly. j | dusty. 


Moderate: 
flooding. 


| 

! 

Vs 

| 

| 

| 

| severe: 

| slope, 

| thin layer. 
I 
Ise 
| 
| 
| 
| 
| 
| 


Severe: 
slope. 


Severe: 
too clayey. 


|Moderate: 
| thin layer. 


\Moderate: 
thin layer. 


| 

| 

| 

{Se vere: 
| flooding. 
| 

f 


an ee 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--WILDLIFE HABITAT 


[See text for definitions of "good," "fair," "poor," and “very poor." Absence of an entry indicates that the 
soil was not rated] 
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TABLE 7.--WILDLIFE HABITAT~-Continued 
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Grain 
and seed 
crops 


Soil name and 
map symbol 


163---------------- 


Shanghai 


164--------~----~-- 


Shanghai 


Good 


165--------------~= 


Shanghai 


166-2-n----2-----=- 


Shanghai 


Fair 


Good --- 


Good 


16 Jonnnw anna nanan n= 


Shanghai 


tal 
r 
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168-----~-~~-----=- 


Shanghai Variant 
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8 
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169aannennnn nen 


Snelling 
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Cs] 
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170---------------- 


Snelling 
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Lal 
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Yuvas 


2] 
° 


& 


Fair 


1]6---------------- 


Yuvas 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.-~BUILDING SITE DEVELOPMENT 


See text for definitions of 
The 


[Some terms that describe restrictive soil features are defined in the Glossary. 
"glight," "moderate," and “severe." Absence of an entry indicates that the soil was not rated. 


———S— 0 OO aS 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation] 


See footnote at end of table. 


shrink~swell. 


Soil name and | Shallow | Dwellings Dwellings Small | Local roads H Lawns and 
map symbol | excavations j without | with \ commercial | and streets | landscaping 
basements basements buildings i 
| | | | | 
101*, 102*: | | | 
Altamont----- ~-e-|Severe: gad ha poeveres [roweree foe Severe: 
| cutbanks cave,, shrink-swell, | slope, | shrink-swell, | low strength, {| slope, 
slope. | slope. shrink-swell. | slope. slope, too clayey. 
| | ; | | shrink-swell. 
| I | | | | 
Dibble----------- |Severe: |severe: | severe: |severes |Severe: |severes 
| slope. i shrink-swell, j slope, | shrink-swell, j low strength, j slope. 
| | slope. | shrink-swell. | slope. | slope, | 
shrink-swell. 
| | | | | | 
103--==-----==--"- |Severe: |Severe: Severe: |Severe: IModerate: {slight. 
Byington wetness. flooding. | flooding, flooding. low strength, 
| | wetness. | j wetness, | 
flooding. 
| | | | | | 
10¢-----==-=-"-"--| Severe: |severes \Severe: |severe: |Severe: |severe: 
Capay | cutbanks cave. | flooding, | flooding, flooding, | low strength, | too clayey. 
j | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell. 
l05- meter enna n Hn -|severe: |severe: |severe: | Severe: |Severe: |Severes 
Capay | cutbanks caves) flooding, | flooding, \ flooding, | low strength, | too clayey. 
| | shrink~-swell. shrink-swell. | shrink-svell, | flooding, i 
| | i | shrink~-swell. | 
106-------na===-"= | Severe: jbeveres | severe: |severes |Severe: |severe: 
Capay cutbanks cave. | flooding, | flooding, | flooding, low strength, flooding, 
| shrink-swell. | shrink-swell. | shrink~swell. | flooding, | too clayey. 
j | | shrink-swell. 
107, 108, 109-----|severe: |severe: |severes |Severes |Severe: poevere: 
Capay H cutbanks caves) flooding, | flooding, | flooding, j low strength, | too clayey. 
| | shrink-swell. | shrink-swell. | shrink~-swell. shrink-swell. | 
110Q-e--n none nn =-- | Severe: |severe: |Severe: | Severe: |severe: |siight. 
Clear Lake | cutbanks Cave. | flooding, | flooding, | flooding, | low strength, | 
| j shrink~swell. | shrink-swell. | shrink~swell. shrink-swell. { 
Ll1-----~--------- Severe: |Severe: |severe: [Beavers provers: |severe: 
Clear Lake | cutbanks cave. | flooding, | flooding, | flooding, j low strength, | flooding. 
| | shrink-swell. | shrink-swell. | shrink=-svell. | flooding, | 
{ | | j | shrink~swell. | 
112----c-2--------|Severe: |Severes |severe: |Severe: [povers: |severe: 
Clear Lake | cutbanks cave j flooding, | flooding, | flooding, | low strength, | too clayey. 
shrink-swell. | shrink-swell. shrink-swell. | shrink-swell. | 
113-----2-------=-| Severe: pecvers: |severe: | Severe: |severe: |severes 
Clear Lake | cutbanks CAVES | flooding, j flooding, flooding, | low strength, { flooding, 
| | shrink-swell. | shrink-swell. shrink-swell. | flooding, \ too clayey. 
shrink-swell. 
| | | | | | 
114, 115-------~=-/| Severe: |severe: |severes |severes Severe: |Severes 
Clear Lake cutbanks Cave.) flooding, | flooding, | flooding, | low strength, | too clayey. 
| i shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell. | 
116---------------| Severe: |severe: |severe: | severe: |severe: |severe: 
Clear Lake { cutbanks cave.| flooding, i flooding, flooding, | low strength, j flooding, 
| | shrink-swell. | shrink~swell. | shrink=-swell. i flooding, | too clayey. 
1 ! t ' i 
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Dwellings 
without 


Dwellings 
with 


Small 


Soil name and | 
commercial 


Local roads 
map symbol | and streets 


Shallow | 
excavations | 


131 


Lawns and 
| landscaping 


basements H basements buildings 1 


| | 
1] Jonnnannnnnnnon-|Severes |severe: jSevere: jSeveret |Moderate: 

Columbia | cutbanks raves) flooding. j flooding. | flooding. i flooding. 

118----------=---- | Severe: |Severe: |severe: | Severe: |severe: 

Columbia i cutbanks Cave. | flooding. | flooding. | flooding. | flooding. 

119 --s2enee enn H= --|Severe: |severe: |severes |severe: Moderate: 

Columbia | cutbanks CAVES flooding. | flooding, { flooding. { flooding. 
| | shrink-swell. | | 

120---nannonnnnnnn| Severe: |Severe: Severe: \severe: |Severe: 

Columbia | cutbanks CAVE. | flooding. | flooding, flooding. | flooding. 
| | | shrink-swell. | | 

12] e<---- <= ~----=-|Severe: |severe: |severe: |Severe: |severe: 

Columbia | cutbanks Cave: flooding. | flooding. | flooding. | flooding. 

122ennononnnmnnnne Severe: |Severe: |severe: |severes |Moderate: 

Columbia | cutbanks Cave. | flooding. | flooding. | flooding. flooding. 

123-r-n-nn----nnan~lNoderate: |Severe: |stight- acces ~-|severe: |severe: 

Cometa | too clayey. { shrink-swell. | | shrink~swell, j shrink-swell, 

12fmnennonnnmnnnnn |SLight-mmmmnn==|SLighte====--"=|SLight-=-==----|Slight--=---ne~ [Slight SSsss--=5 

Garo | 

125 eeennnmennennn= |s1ight---------| Moderate: |Moderate: Moderate: |severe: 

Conejo | shrink-swell. | shrink-swell. | shrink-swell. i low strength. 

Conejo=----= ~-n-n=|SLight nemenecee |Mogerate: Moderate: |Mogerate: |severe: 

j shrink-swell. | shrink-swell. | shrink-swell. | low strength. 

Tisdale-----~--~-/ Moderate: |Moderate: Moderate: |Moderate: |Severe: 

depth to | shrink~swell, | depth to TOCK yj shrink~swell. j low strength. 
| shrink-swell. | \ 
12 7% : | | | 

Conejo-==-----=--|S1ight=----=-=~ Moderate: |Moderate: |Moderate: Severe: 
| | shrink-swell, j shrink~swell. | shrink~swell. | low strength. 

Urban land. | | | H H 
| | | | | 

12Becenenennnn---~ | Severe: |Moderate: |Moderate: Moderate: \Moderate: 

Exeter cemented pan. H shrink-swell. | cemented pan. | shrink-swell. | shrink-swell. 

129e~eennnnnnnnnnn| Severe: |Severe: Severe: |severe: |severe: 

Galt cemented pan, | flooding, | flooding, j flooding, { low strength, 
| cutbanks ree shrink-swell. { cemented pan, | shrink-swell, | shrink-swell. 
| | | shrink-swell. | | 

130-----e eo --=---= | Severe: |Severe: |Severes |Severe: ISevere: 

Galt cemented pan, flooding, | flooding, { flooding, low strength, 
| cutbanks cave. | shrink-swell. { cemented pan, | shrink-swell. flooding, 
| | | shrink=-swell. | shrink-swell. 

13 lessen e-- == weeee Slightocene---= | Slight=corecen= Blightesse sees Sten a alas |s1ight--------- 

Garretson Variant | i | { | 

132~---ne--------=| Moderate: |severe: |Severe: |severe: |Severe: 

Gridley | depth to Zacks, shrink-swell. | shrink~swell. | shrink-swell. | low strength, 
| too clayey. | | | | shrink~swell. 

133----- 2 --|severe: |Severe: |Severes | Severe: |Moderate: 

Holillipah | flooding. | flooding. i flooding. | flooding. 
t 1 1 ' 


cutbanks caves 
i] 


See footnote at end of table. 


Moderate: 
| droughty. 


Severe: 
flooding. 


Moderate: 
droughty. 


Severe: 
flooding. 


Severe: 
flooding. 
Slight. 


Moderate: 


I 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
{ 
| 
{ 
( 
| 
| 
| 
| éroughty. 
| 

{ 


Slight. 


Slight. 


Slight. 


Moderate: 
thin layer. 


Slight. 


Moderate: 
thin layer. 


Severe: 
teo clayey. 


Severe: 
flooding, 
too clayey. 


Slight. 


Moderate: 
thin layer. 


Moderate: 
droughty. 
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Soil name and 
map symbol 


Shallow 
| excavations 
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\ Dwellings 
| without 


Dwellings 
with 


Small 
| commercial 


Soil Survey 
Local roads | Lawns and 
and streets | landscaping 


basements basements buildings | 
| 


134, 135-=----nn~-| Severe: I severe: 
Holillipah \ cutbanks cave. | flooding. 
136-eeerneron= ----|severe: l Severe: 
Holillipah | cutbanks se flooding. 
13 7eresernn= ~-----| severe: Severe: 
Jacktone cemented pan, H flooding, 
cutbanks cave, | shrink~swell. 
wetness. | 
ss Pa gaa (cob {Mo loderate: 
Liveoak | cutbanks cave. | <5 shrink~swell. 
139%: | | 
Liveoak Variant--|noderates [Se vere: 
cemented pan, flooding. 
| wetness, | 
| flooding. | 
Galt Variant=----|Severe: \ Severe: 
i wetness. | flooding. 
! | 
140--------------- |Moderate: |Severe: 
Marcum | too clayey. i flooding. 
14] ------=-=--"-=~ |Moderate: \Moderate: 
Marcum j too clayey. shrink~swell. 
14 Qeeennennnn= “=== | Moderate: jSevere: 
Marcum too clayey, | flooding. 
| flooding. | 
143*: H | 
Marcum~~--~------ | Moderate: jHoderates 
too clayey. | shrink-swell. 
Gridley «-=~-<--=== Moderate: |Severe: 


too clayey. 


144---------------| Moderate: |severes 
Nueva | wetness. | flooding. 
145 -aeneenmnnnnn== | Moderate: |severes 
Nueva wetness, | flooding. 
| flooding. | 
146 -------~------- | Moderate: Severe: 
Nueva wetness. | flooding. 
147, 148----------|severe: |severe: 
Ocraig | depth to TOCK, | slope, 
| slope. | depth to rock. 
149*: 


Rock outcrop. | 


150, 151--«ee=-<==/ Severe: 
Olashes 


See footnote at end of table. 


¢SuEDanks: Cares 
I 


depth to rock, | shrink-swell. 


Moderate: 
shrink~swell. 


Severe: 
| flooding. 


ISevere: 
flooding. 


Severe: 
flooding, 
wetness, 
cemented pan. 


Moderate: 
shrink-swell. 


Severe: 
flooding. 


Severe: 
flooding, 
wetness. 


\Severe: 
flooding. 


j 

| 
Moderate: 
| shrink-swell. 
| 


Severe: 
flooding. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell. 
Severe: 


flooding. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 


depth to rock, 


slope. 


| 
|severe: 


depth to rock, 


slope. 


Moderate: 
shrink-swell. 


|Severe: 
| flooding. 


| severe: 
| flooding. 


| Severe: 
flooding, 
shrink~swell. 


Moderate: 
shrink-swell. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
flooding. 


Moderate: 
shrink-swell. 


Severe: 
flooding. 


Moderate: 
shrink-swell. 


Severe: 
shrink<-swell. 


Severe: 
flooding. 


Severe: 
flooding. 


|severe: 
\ slope, 


| slope, 


| depth to rock. 


IModerate: 
shrink-swell. 


iat |Severe: 

| flooding. | flooding. 

Moderate: \Moderate: 

| £looding. | droughty. 

|Severes \Se vere: 

| low strength, | too clayey. 
shrink-swell. | 

jModerate: |slight. 

j shrink-swell, 

| | 

\ vere: |Severe: 

| flooding. | flooding. 

| | 

| | 

|Severe: [Se vere: 

| low strength, | flooding. 
flooding. 

j5evere: jSlight. 

| low strength. i 

|severe: |stight. 

| low strength. | 

Isevere: |\Moderate: 
low strength, | flooding. 

i flooding. | 

| | 

|Severe: |stight. 

| low strength. 

|Severes Moderate: 

| low strength, | thin layer. 
shrink~swell. { 
Moderate: ISaight. 

| flooding. 

|severe: jmogerate: 

i flooding. flooding. 

| | 

|Moderate: {Slight. 

| flooding. i 

Severe: |Severe: 

| depth to rock, | slope, 

j slope. | thin layer. 

evade jbevere? 

| depth to TOCK, | slope, 

| slope. | thin layer. 

| | 

| | 

jHoderate: |slight. 

| shrink-swell. | 

i] 


Sutter County, California 


Shallow 


Soil name and 
excavations 


map symbol | 


TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings 


| Dwellings 
with 


| without | 


Small 
| commercial 


| Local roads 
i and streets 
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| Lawns and 
| landscaping 


i basements basements buildings 


| 
L$ Zee nem eescrnce | severe: |severe: lSevere: 
Olashes j cutbanks CAVES | flooding. | flooding. 
153 econo wenenene=| Severe: |Severe: |severe: 
Oswald cutbanks cave,; flooding, flooding, 
| wetness. shrink~swell. | wetness, 
| | j shrink-swell. 
184 enon nnn wm one nn jSevere: |severe: |severe: 
Oswald | cutbanks cave, | flooding, | flooding, 
wetness. j shrink=swell. | wetness, 
| j shrink-swell. 
155%: | | | 
Palls---=--------|Severe: |Severe: |Severe: 
depth to rock,! slope. depth to rock, 
| | | 
| slope, | { slope. 
Bohna Variant----|severe: |Severes |Severe: 
slope. | slope. | slope. 
156*, 157%: | | | 
Pall s~e+-+-----~~! Severe: |severe: |Severe: 
| depth to HOCK: | slope. | depth to rock, 
| slope. | slope. 
Stohlman-------~ ~|Severe: |severe: | Severe: 
| depth to HOCK? slope, depth to rock, 
| slope. depth to TOCK. | slope. 
158-------- ~----=-| Severe: | Severe: |\ Severe: 
San Joaquin | cemented pan. | shrink~swell. | cemented pan, 
| | | shrink-swell. 
159--0----~-------|Severe: |severe: | severe: 
San Joaquin cemented pan. flooding, flooding, 
| shrink-svwell. cemented pan, 
| | | shrink-swell. 
160*: | ! | 
San “Joaquin=---=-|Se vere: \Severe: |severe: 
cemented pan. shrink-swell. cemented pan, 
| | shrink-swell. 
Arents. | | | 
Durochrepts. | | | 
16)-------no------ Moderate: \Severe: |Severe: 
Shanghai | wetness, flooding. | flooding. 
j flooding. | | 
162-------=-------|Moderate: |severe: |Severe: 
Shanghai wetness, \ flooding. | flooding. 
163-reeren—-orwnnw Moderates |Severe: |Severe: 
Shanghai | too clayey, flooding. flooding, 
| wetness. | shrink-swell. 
16deen men en anna ~~ |Moderate: {severe: jSevere: 
Shanghai | too clayey, | flooding. | flooding, 
| wetness, j | shrink~swell. 
| flooding. | | 
i 1 ' 


See footnote at end of table. 


|severe: 
| flooding. 


|Severe: 
flooding, 
shrink~-swell. 


e 
flooding, 


| slope. 


\Severe: 
| slope. 


ISevere: 
| slope. 
| 


|Severe: 


shrink-swell. 


flooding, 


| 
| 
|severe: 
| shrink~swell. 


Severe: 
shrink-swell, 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: | 
flooding. 


Severe: 
low strength, 
shrink-swell,. 


Severe: 
low strength, 
flooding, 
shrink~swell. 


slope. 


Severe: 
low strength, 
shrink-swell. 


| low strength, 
| flooding, 
shrink~swell. 


Severe: 
low strength, 
shrink~swell, 


Severe: 
| low strength, 
j flooding. 


|severe: 
{ low strength. 


Severe: 
| low strength. 


| 


|Severe: 
| low strength, 
| flooding. 


depth to rock, 


Severe: 
flooding, 
too clayey. 


Severe: 


slope, 
thin layer. 


\Moderate: 
droughty, 
thin layer. 


Moderate: 
droughty, 
flooding, 
thin layer. 


Moderate: 
droughty, 


| 
| 
| 
{ 
| 
| 
| 
| 
| 
I 
{ 
| thin layer. 
| 

| 

| 

| 


Severe: 
flooding. 
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TABLE 8.~“BUILDING SITE DEVELOPMENT~~Continued 


Soil name and | Shallow Dwellings |  Dvellings 
map symbol | excavations j without with 
basements basements 


| | | 
165, 166----------/| Moderate: | Severe: |Severes |severes jocvers: 

Shanghai wetness, flooding. | flooding. | flooding. | low strength, 
| flooding. | | | flooding. 

167=-------------~| Moderate: | severe: Severe: Severe: Severe: 

Shanghai wetness. \ flooding. flooding. flooding. | low strength. 

16----n=--=~~~-n=| Moderate: |Severe: |Severe: |Severe: |Moderate: 

Shanghai Variant | wetness. | flooding. j flooding. | flooding. low strength, 

flooding, 
| | | | shrink-svell. 
169------ ~--------|severe: |Moderate: jHoderate: |Moderate: |Moderate: 

Snelling | cutbanks eu shrink-svwell. | shrink~swell. j shrink-swell. { shrink-swell. 

170--n------=-~-r=|Severe: joevere: Severe: | severe: |Severe: 

Snelling | cutbanks CAVE. | flooding. | flooding. | flooding. flooding. 

171*, 172%: | | | 
Stohlman----~-~-- (Severe: Severe: pect joevere: jeevera: 
depth to rock, | slope, | depth to rock, | slope, | depth to rock, 
| slope. | depth to rock. | slope. | depth to rock. | slope. 

Palls-=---=----~=|Severe: \severe: |Severes | Severe: {Se vere: 

depth to rock,; slope. depth to rock,| slope. slope. 

| | | | | 

| slope. | | slope. | { 
[]3-cana==n-----=| Severe: |Severe: |severes Severe: |Severe: 

Subaco | cutbanks cave, | flooding, | flooding, | flooding, | low strength, 
| wetness. | shrink-swell. | wetness, | shrink-swell. shrink-swell, 
| | shrink-svell. | | 

Dae nese onnires qnodarale: jMOGEEBES |Moderate: |Moderate: |Severes 
Tisdale | depth to rock. | shrink=swell. } depth to TOCKs | shrink~swell. | low strength. 
shrink-swell. 
| | | | | 
17]§an---onnnnnn--=| Severe: \severe: Iseveres Severe: jrcvere: 

Yuvas | cemented pan. | flooding, | flooding, | flooding, low strength, 

j shrink-swell. cemented pan, | shrink~-swell. | shrink=swell. 
| | shrink-swell. | 
176-9<--= ~--------|severe: |Severes | severe: |severes |severe: 

Yuvas i cemented pan, { flooding, flooding, | flooding, low strength, 
| wetness, shrink-swell. | wetness, { shrink-swell. | flooding, 

cemented pan. | | shrink-swell. 


Small Local roads 
j commercial and streets 
buildings 


Soil Survey 


| Lawns and 
landscaping 


Severe: 
flooding. 


flooding. 


slope, 


Moderate: 
thin layer. 


Moderate: 
thin layer. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "good," and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation] 


Soil name and | Septic tank | Sewage lagoon | Trench Area | Daily cover 
| 


map symbol | absorption | areas 1/ sanitary | sanitary | for landfill 
fields landfill land£i11 
| | i i 
101*, 102*: | | | 
Altamont-~-----=----/ Severe: jSeveres jooweree Severe: Poor: 
percs slowly, slope. depth to rock, slope. too clayey, 
| slope. slope, hard to pack, 
| too clayey. Slope. 
Dibble---~-~~-- wannn | Severe: Severe: Severe: Severe: Poor: 
depth to rock, depth to rock, depth to rock, depth to rock, area reclaim, 
peres slowly, slope. slope, slope. too clayey, 


H 
| 
| slope. 
H 
| 


| 
| 
| 
| | 
| | | 
| | | 
| | | 
| too clayey. | hard to pack. 
103~---------------- | Severe: Severe: |Severes | severe: |Fairs 
Byington | wetness. flooding, wetness. j wetness. j too clayey, 
tness, wetness. 
| 7 | | | 
104 amen ennnnn= ~-n-|Se vere: ig? vere: |Severe: Moderate: |Poor: 
Capay j P percs slowly. | flooding. } too clayey. | flooding. j too clayey. 
105, 106--------=--= | Se vere: \Se vere: |severes | severe: {Poors 
Capay | flooding, | £looding. | flooding, | £looding. | too clayey. 
j Pe percs slowly. | | wetness, | | 
too clayey. 
| | | | | 
107 -e2-----=-= aasaoa |severes \Severe: |severes Moderate: |Poor: 
Capay wetness, H flooding, depth to rock, flooding, too clayey. 
| peres slowly. | wetness. | too clayey. | depth to rock. | 
10B---nnnnnnnwnnnnnn | Sev ere: le vere: Severe: Moderate: |Poor: 
Capay percs slowly. flooding. wetness, flooding, too clayey. 
i | | too clayey. | wetness. 
109-sremnnmencconewel Se vere: jSeveres |Severe: Moderate: |Poors 
Capay percs slowly. flooding. | cemented pan, | flooding, too clayey, 
ee | | too clayey. | cemented pan. hard to pack. 
M1OQeeesenn-------~-~ | Severe: |Severe: |severe: jSevere: |Poor: 
Clear Lake | wetness, j flooding, | wetness, wetness. | too clayey, 
| percs slowly. | wetness. { too clayey. | | hard to pack. 
[1 J-omenvonnennennne| Severe: |Severes |Severe: |severe: |Poor: 
Clear Lake | flooding, | flooding, flooding, | flooding, | too clayey, 
| wetness, wetness. | wetness, | wetness. | hard to pack. 
cs slowly. too clayey. 
pre? | | | 
11 2---eovenn=nnenon=| Severe: | Severe: |Severes |Severes |Poors 
Clear Lake | wetness, | flooding, wetness, | wetness. | eagle La 
lowly. wetness. too clayey. © pack. 
j percs s | | | 
1]3-cenccemmeennnnn=! Severe: |Severe: |severe: jSeveres |Poo H 
Clear Lake | flooding, | flooding, | flooding, | flooding, { too clayey, 
| wetness, j wetness. i wetness, j wetness. i hard to pack. 
percs slowly. j | too clayey. | | 
114=-e----- watered oe l Severe: |Severes Moderate: |Poor: 
Clear Lake wetness, | flooding, cemented pan, flooding, too clayey, 
| percs slowly. { wetness. | too clayey. | cemented pan. | hard to pack. 
11$-oeecnenneneeonne| Severe: Severe: | Severe: IModerate: | poor: 
Clear Lake wetness, flooding, depth to rock, flooding, too clayey, 
percs slowly. depth to rock. hard to pack. 


See footnotes at end of table. 


| wetness. 
( 


| too clayey. 
t 
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TABLE 9.--SANITARY FACILITIES--Continued 


Soil Survey 


—_———_—— oO CO erererrrRR _S 


Soil name and H Septic tank Sewage lagoon 
map symbol absorption areas 1/ 
fields 


116-----------------| severe: 

Clear Lake flooding, 
wetness, 
percs slowly. 


2 a 


] ]LJeenweesnne------= | Severe: 


Columbia | wetness. 
| 
CR ne 
Columbia flooding, 
wetness. 
{ 
]] Omen nnennnnn-----~! Severe: 
Columbia wetness, 


Columbia flooding, 
wetness, 


| 

| 

{ 

| 
weenie re 

| peres slowly. 

| 

{ 

| 

| 


Columbia flooding, 
wetness. 

dadooe rsa seen = | Severe: 

Columbia | wetness. 


123-eeon-ecnonnen--= | Severe: 
Cometa percs slowly. 
L2gennnne nen nnnnon~- | Severe? 
Conejo j percs slowly. 


125 eoenneeenan=---=-/ Severe: 
Conejo percs slowly. 


| 
126*: | 
Conejo-------~--~---- | Severe: 
peres slowly. 


Tisdale--------==-~|Severe: 
j depth to rock, 
| percs slowly. 


127*: 


Conejo------------= | Severe: 
percs slowly. 


Urban land. 


See footnotes at end of table. 


\ severe: 
flooding, 
wetness. 


Severe: 
seepage, 
flooding, 
wetness. 


| severe: 
seepage, 

j flooding, 

| wetness. 


|Severe: 

| seepage, 
| flooding, 
| wetness. 


| Severe: 
seepage, 
flooding, 
wetness. 


Severe: 
seepage, 
flooding, 
wetness. 


Severe: 
seepage, 
flooding, 
wetness. 


|Moderate: 
seepage. 


Moderate: 
depth to 


Moderate: 
| depth to 


Severe: 
depth to 


Moderate: 
depth to 


rock. 


rock. 


rock. 


rock. 


Trench 


{ sanitary 
landf£i11 


| 
|severes 
flooding, 


depth to rock, 


too clayey. 


Severe: 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness, 
too clayey. 


flooding, 
wetness, 
too clayey. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness. 


| 
{ 
| 
| 
| 
{ 
| 
| 
' 
( 
i 
| 
| 
| 
| 
| 
| 
| 
|Severes 
| 
| 
| 
| 
{ 
I 
| 
| 
| 
| 
| 
| 
| 


Istight-----------|slight=---------= 


| 
|SLight----------- 


Severe: 


depth to rock. 


Severe: 


depth to rock. 


depth to rock. 


Severe: 


depth to rock. 


| 
| 
H 
| 
{ 
| 
| 
| 
| 
| 
| 
ease 
| 
| 
| 
| 
| 
| 
i 


depth to rock. area reclaim, 
too clayey, 


thin layer. 


Area | Daily cover 
| sanitary j for landfill 
landfill 
| | 
Severe: |Poor 
flooding. too clayey, 
| | hard to pack. 
| i 
| severe: lpasrs 
| seepage, | wetness. 
| wetness. 
| 
Isevere: |rairs 
| flooding, j wetness. 
| seepage, | 
| wetness. \ 
\severe: |poor: 
| seepage, { too clayey, 
| wetness. | hard to pack. 
[ 
lesa |Poor: 
| flooding, | too clayey, 
| seepage, \ hard to pack. 
| wetness. | 
|Severes {Pairs 
| flooding, \ wetness. 
| seepage, | 
| wetness. | 
jpavere: Pair: 
| seepage, | wetness. 
| wetness. | 
| I 
Slight-----------| Good. 
| 
Erreeenens ere 
| 
Moderate: Irairs 
I 
| 
| 


Fair: 

area reclaim, 
too clayey, 
thin layer. 


Moderate: 
depth to rock. 


Poor: 
area reclaim. 


Severe: 
depth to rock. 


Moderate: 
depth to rock. 


Fair: 

area reclaim, 
too clayey, 
thin layer. 


Sutter County, California 


TABLE 9.--SANITARY FACILITIES--Continued 


Septic tank 


Soil name and | 
absorption 


map symbol 


| Sewage lagoon 


| areas 1/ 


Trench 
| sanitary 


Daily cover 


| Area | 
for landfill 


| sanitary | 


| fields | | __Tangfi2i | danafii1 


| 
128--vane--nnnn-m-n~| Severe: 
Exeter i cemented pan, 
| percs slowly. 
I5e 
| 
| 


129~enne= wocownmemene | Severe: 

Galt cemented pan, 
percs slowly. 

130-e nnn annem nnn | Severe: 

Galt flooding, 


cemented pan, 
percs slowly. 


13 owen n neem enesen-- i Moderate: 
Garretson Variant percs slowly. 


| 
132-ncnenonnonnnnnnn! Severe: 

| 

| 

| 

| 

i 

| 


Gridley depth to rock, 
percs slowly. 

133 eee wenn nneeen-nn- | Severe: 
Holillipah poor filter. 
134, 135--+s------— ~| Severe: 
Holillipah | flooding, 

| poor filter, 
136-re nes en nena n-ne nn | severe: 
Holillipah poor filter. 


137-nonnnannnnnnnnn-| Severe: 
Jacktone j cemented pan, 
| wetness, 
| percs slowly. 
| 


138 -s0--2-~--------~ | Moderate: 

Liveoak percs slowly. 

139%; 

Liveoak Variant-~-=-|Severe: 
flooding. 


t 

| 

l"¢ 

| 

| 

| 

Galt Variant~------| Severe: 
i flooding, 

| depth to rock, 

cemented pan. 

14Qeneee nnn enone n=~=! Se 


Marcum 


Severe: 
percs slowly. 


| 
{re 
| 
M6] -~-a--0------=-n-| Severe: 
Marcum | percs slowly. 
| 
| 
| 


14 2eacnnnnnnenonen== | Severe: 
Marcum flooding, 


percs slowly. 


See footnotes at end of table. 


|severe: 
seepage, 
cemented pan. 


Severe: 
flooding, 
cemented pan. 


Severe: 
flooding, 
cemented pan. 


Moderate: 
seepage. 


depth to rock. 


Severe: 
seepage, 
flooding. 


Severe: 
seepage, 
flooding. 


flooding, 
cemented pan, 
wetness. 


Severe: 
flooding, 
depth to rock, 
cemented pan. 


evere: 
flooding. 
Moderate: 


depth to rock. 


Severe: 
flooding. 


Moderate: 
cemented pan. 


emented pan, 


Severe: 
Cc 
too clayey. 


Severe: 
flooding, 
cemented pan, 
too clayey. 


| 
| 
| 
| 
H 
| 
i 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 


Severe: 
depth to rock, 
too clayey. 


Severe: 


seepage, 
too sandy. 


Severe: 
flooding, 
seepage, 
too sandy. 


Severe: 
seepage, 
teo sandy. 


Severe: 
cemented pan, 
wetness, 
too clayey. 


seepage. 


Severe: 
flooding, 
cemented pan, 
wetness. 


Severe: 
flooding, 
depth to rock. 


Moderate: 
flooding, 
too clayey. 


Severe: 
depth to rock. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
H 
|severe: 
| 
} 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| flooding. 
| 
i 


Slight----------- 


Severe: Poor: 

cemented pan. area reclaim. 
Poor: 

cemented pan. rea reclain, 


too clayey, 


i 
{ 
| 
| 
| 

Severe: | 
| 
| hard to pack. 
| 


Severe: Poor: 
flooding, cemented pan, 
cemented pan. too clayey, 


hard to pack. 
Slight -------<-=-=! Good. 


Poor: 

area reclain, 
too clayey, 
hard to pack, 


Severe: 
depth to rock. 


Severe: Poor: 
seepage. too sandy. 

Severe: Poor: 
flooding, too sandy. 

i 

|Severe: Poor: 

| seepage. too sandy. 

{ 

Isevere: Poor: 


cemented pan. area reclaim, 


too clayey, 


| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
seepage. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
i 
i 
| 
| 
| 
| 
I 


depth to rock, 
cemented pan. 


| hard to pack. 

|slight----- S<—==) ~ Good. 

| 

sais: Fair: 

| flooding. area reclaim, 

| thin layer. 

| 

|severe: Poor: 

| flooding, area reclain. 

| 

| 

IModerate: jFair: 
flooding. i too clayey. 

i | 

|Moderate: |Poor: 

| depth to rock. i thin layer. 

| Severe: {Fairs 

| flooding. too clayey. 

| 

i 
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TABLE 9.~-SANITARY FACILITIES--Continued 


Soil Survey 


Septic tank | | T | Area H 


Soil name and | 
map symbol absorption 
fields 


tet tana anaetan 


143*: | 
Marcum---~~-~~--~--- | Severe: 
| percs slowly. 


Gridley------~-----| Severe: 


depth to rock, 
percs slowly. 


lddennnnmnneennn----= | Severe: 


Nueva perces slowly. 
aS St es poorer 
Nueva | flooding, 
| percs slowly. 
146---------------~~ |Severe: 
Nueva | percs slowly. 
147, anes pee 
Ocraig depth to rock, 
| slope. 
149*: | 
Ocralgen-neren= men (Bevece: 
depth to rock, 
| slope. 
| 
Rock outcrop. 
150, 151--es<---— cen severe: 
Olashes | percs slowly. 
1527 = asa nn sene" Severe: 
Olashes flooding, 
| percs slowly. 
153---==-------=--=-| Severe: 
Oswald | depth to rock, 
wetness. 
| 
[5 feweeewneneeeesen= | Severe: 
Oswald | flooding, 
| depth to rock, 
j wetness. 
155%: | 


Palls--------------| Severe: 
depth to rock, 
slope. 


Bobna Variant----=-| Severe: 
peres slowly, 


slope. 

156*, 157%: 

Palls--«s=----~----=/ Severe: 
depth to rock, 
slope. 


See footnotes at end of table. 


areas 1/ 


Moderate: 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
flooding. 


| 
| 
| 
{ 
{ 
| 
| 
| 
| 
{ 
| 
| 
|Severes 
| flooding. 
| 
| Severe: 
flooding. 


depth to rock, 


| 

{ 

| 

| 

| 

| 

| 
|severes 
slope. 
| 

| 


Severe: 
seepage. 


Severe: 
seepage, 
flooding. 


Severe: 

| flooding, 
depth to rock, 

wetness. 


flooding, 
depth to rock, 


\ Etooad 
| wetness. 


Severe: 
i seepage, 
| depth to rock, 


slope. 


lsevere: 
slope. 


Severe: 
seepage, 

i depth to rock, 

{ slope. 

‘ 


Sewage lagoon 


| rench 
| sanitary 


| Severe: 

| depth to rock. 
I Severe: 

Gepth to rock, 
too clayey. 


Severe: 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness. 


Severe: 

depth to rock, 
seepage, 
slope. 


Severe: 

depth to rock, 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
flooding, 
seepage. 


Severe: 
depth to rock, 
wetness. 


Severe: 
flooding, 
depth to rock, 
wetness. 


Severe: 

depth to rock, 
seepage, 
slope. 


Severe: 
slope. 


Severe: 

depth to rock, 
seepage, 
slope. 


| | Daily cover 
sanitary | for landfill 


landfill 


Slight -----------/| Fair: 
thin layer, 

Severe: Fair: 
flooding. thin layer. 

Severe: Poor: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
depth to rock. | area reclain, 
| too clayey, 
| | 
| 
| 
{ 
| 
{ 
| 
| 
! 
| 
| 
| 
| 
{ 
| 
i 
| 
| 
t 


hard to pack. 


| | 

| | 

Ho oderate: | Poors 

j depth to rock. | thin layer. 
|Severe: |Poor: 

| depth to rock. area reclaim, 
| too clayey, 

| | hard to pack. 
Moderate: |Gooa. 

{ flooding, | 

| wetness. 

[Se vere: Good. 

| flooding. 

| | 

Moderate: |Gooa. 

| flooding, | 

| wetness. | 

|Severe: |Poor: 

i depth to rock, area reclaim, 
| slope. slope. 

| 

| 

|severe: Poor: 

| depth to rock, area reclaim, 
j slope. slope. 

| 

| 

| 

| 

{ 

| 

{ 

"a 

{ 


Poor: 

area reclain, 
too clayey, 
hard to pack. 


Severe: 
flooding, 
depth to rock. 


| 
| 
] 
| severe: Poor: 
| depth to rock, area reclain, 
| seepage, small stones, 
| slope. slope. 
|severe: Poor: 
slope. slope. 
| 
| 

Severe: Poor: 
| depth to rock, area reclain, 
| seepage, small stones, 
| slope. slope. 
t 


Sutter County, California 


TABLE 9.--SANITARY FACILITIES--Continued 


Soil name and | Septic tank Trench Area 
map symbol | absorption | areas 1/ | sanitary | sanitary 
fields landfill landfill 
I | | | 
156*, 157%: | { j | 
Stohlman------- tai {Severe: |severes |Severe: |severes 
| depth to rock, j seepage, | depth to rock, | depth to rock, 
| slope. | depth to rock, seepage, j seepage, 
| | slope. | slope. | slope. 
Oe eee re orares |severe: |severe: |severes 
San Joaquin { cemented pan, j cemented pan. | cemented pan, | cemented pan. 
percs slowly. i | too clayey. 
159n- eee ne nen nn =n nn- |Severe: {sev vere: |Severe: jeovere: 
San Joaquin | flooding, i flooding, | flooding, | flooding, 
| cemented pan, | cemented pan. | cemented pan, cemented pan. 
| percs slowly. | | too clayey. | 
160*: | { | | 
San Joaquin--~----- |Severe: {sev ere: lSevere: |Severe: 
| cemented pan, j cemented pan. cemented pan, j cemented pan. 
} peres slowly. | | too clayey. j 
Arents. | | | 
Durochrepts. | | | 
161]------= ~rnncccone|Severes |severe: |severe: | severe: 
Shanghai flooding, | flooding, | flooding, | flooding, 
wetness, wetness. wetness. wetness. 
| | { 
16 2-see--n-n ae tare -|Severe: {Se vere: |severe: |Severe: 
Shanghai \ wetness. flooding, | wetness. j wetness, 
wetness. 
| | | | 
163-~----0--n----=--| Severe: [Se vere: |Severe: jModerate: 
Shanghai j percs slowly. \ flooding. j wetness, | flooding, 
too clayey. wetness. 
| | ae 
16 4remnewnnsccnnn mene |severe: [Se vere: |severe: Severe: 
Shanghai { flooding, | flooding. | flooding, flooding. 
ercs slowly. wetness 
. . | | too clayey. | 
165, 166-<-<--------- | Severe: |Severe: |Severe: | severe: 
Shanghai | flooding, | flooding, | flooding, flooding, 
| wetness. | wetness, | wetness. | wetness. 
167 eeaeceeeaktues | Savire: Severe: | Severe: lSevere: 
Shanghai \ wetness, | flooding, | wetness. | wetness. 
wetness. 
| aaaeeies | 
168---------n----no= Severe: |Severes |Severe: |severe: 
Shanghai Variant | wetness, | flooding, { wetness. | wetness. 
| percs slowly. | wetness, j | 
169--~--------------| severe: |Moderate: |Moderate: [S1ight----=----== 
Snelling percs slowly. seepage. too clayey. 
I | | | 
1]0-sascecss= acecsee |severe: [Se evere: Severe: |Severe: 
Snelling | flooding, j flooding. flooding. | flooding. 
| peres slowly. | | 
171*, 172%: | | | | 
Stohlman-----~----=- Severe: qoevera: jSevere: jSevere: 
j depth to rock, | seepage, | depth to rock, | depth to rock, 
slope. j depth to rock, | seepage, | seepage, 
| slope. | slope. | slope. 
i ' ' 


See footnotes at end of table. 


| Sewage lagoon 


| Daily cover 
for landfill 


Poor: 

area reclain, 
small stones, 
slope. 


Poor: 
area reclain, 
too clayey. 


BS 
a8 


fred a meciniay 
too clayey. 


Poor: 
area reclaim, 
too clayey. 


on 
Se 
wy 

oe 


S06 “clayey, 
wetness. 


Fair: 
too clayey, 
wetness. 


g 


too. clayey, 
hard to pack. 


a ae ee ee cr a a a a eS AY SS SS MS SS me Yc 


| Poor: 
too clayey, 
hard to pack. 


Fair: 
too clayey, 
wetness. 


Fair: 
too clayey, 
wetness. 


| 

i 

| 

| 

| 

1 

| 

Ip 

| 

| 

{ 

{Fairs 

| too clayey, 
wetness. 

ate 

| too clayey. 

I 

| 

| 

| 

| 

| 

| 

' 


Fair: 
too clayey. 


Poor 

area a peciai 
small stones, 
slope. 
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TABLE 9.--SANITARY FACILITIES--Continued 


Soil name and | Septic tank | Sewage lagoon | Trench Area 
map symbol | absorption areas 1/ | sanitary | sanitary 
fields landfill landfill 


171*, 172*: 
Severe: 
depth to rock, 
slope. 


| 
| 
[ 
L7] 3 reese res oscrsoss= |severe: 
Subaco | depth to rock, 
wetness, 
{ 
| 
| 
| 
| 


percs slowly. 


Ll] denen ennn--n-----~ | Severe: 
depth to rock, 
percs slowly. 


Tisdale 


17 5eonweneenn------- | Severe: 


Yuvas | depth to rock, 
| cemented pan. 
l 

116------- ~------=~-|Severe: 

Yuvas | flooding, 
| 


depth to rock, 
\ cemented pan. 


seepage, 
depth to rock, 
slope. 


| 

| 

| 

| 

| 

|Severe: 

| flooding, 
depth to rock, 

| wetness. 

| 

{ 

| 

| 

| 

| 

| 


flooding, 
depth to rock, 
cemented pan. 


jpevere: 

| flooding, 

| depth to rock, 
| cemented pan. 


| 

| 

|severe: 

| depth to rock, 

| seepage, 

| slope. 

|severe: 

| depth to rock, 
wetness, 

too clayey. 


Severe: 
depth to rock. 


| 

| 

| 

| 

|Severe: 

| depth to rock, 
| cemented pan. 
| 

| 

| 

| 

| 

| 


Severe: 
flooding, 
depth to rock, 
cemented pan. 


| 
{ 
|severe: 

depth to rock, 
| seepage, 
i slope. 
[Se evere: 
| depth to rock. 
| 
\ 
| 
a 
| 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
cemented pan. 


flooding, 
depth to rock, 


| 
| 
| 
| 
|severe: 
| 
| cemented pan. 


| Daily cover 
for landfill 


| 

| 

| Poor: 

| area reclaim, 
| small stones, 
\ slope. 

| 

| 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poo: 
area reclain. 


| 

| 

| 

| 

| 

| Poor: 

| area reclain, 
| too clayey, 

j hard to pack. 
| 

| 

| 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Vv If flood water will not enter or damage sewage lagoons (low velocity and depth less than 5 feet), 


disregard flooding. 


Sutter County, California 


TABLE 10.--CONSTRUCTION MATERIALS 


{Some terms that describe restrictive soil features are defined in the Glossary. 
"good," "fair," and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 


onsite investigation] 


SS SS SS ee ee es ee ee 


Soil name and | Roadfi1 | Sand 
map symbol j 


| 
tt 


| 
101*: | 


Altamont-<--=~~=-=--==/| Poor: Improbable: 
low strength, excess fines. 
shrink-swell. 


Dibble---~-----+=+-=--~ | Poor: 
area reclaim, 


low strength. 


Improbable: 
excess fines. 


| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
102*: | 
Altamont=-c-mseeson== | Poor: Improbable: 

j low strength, excess fines. 

| slope, 

| 

| 

| 

| 

| 

| 

{ 

| 

| 


shrink-swell. 


Poor: 

area reclaim, 
low strength, 
slope. 


Improbable: 
excess fines. 


l03@2n-- an nennennnnn= 


Fair: 
low strength, 
wetness. 


Improbable: 
ex 


Byington cess fines. 


104, 105, 106, 107, 


108, L09-----n-=-=-= | Poor: Improbable: 
Capay | low strength, excess fines. 


| shrink-swell. 


i ce a a ee i A ME SY NY 


Improbable: 


110, L1]-oneennnmnnene| Poors 
excess fines. 


Clear Lake low strength, 


| shrink-swell. 
112, 113, 114, 115, | 
EE ea eats bh9/ jumprobable: 
Clear Lake | low strength, { excess fines. 
| shrink-svwell, | 
117, 11B-=s2ecnnownnnn | Gopmnennmmmennnnnnnn Improbable: 
Columbia | | excess fines. 
119, 120---=see-=-en= |Poor: | Improbable: 
Columbia j low strength, } excess fines. 
| 


| shrink~-swell. 


121, 122-aa----nnnana=|Goodesne=nnmnnnnnna--| Improbable: 
Columbia | | excess fines. 


123---nnennnnnannnnmen | Gopdamnnnnennnanmane-| Improbable: 
Cometa | excess fines. 


scree an sala | Improbable: 


Conejo | low strength | excess fines. 
125-v0~—nen-nenwwnnnen= | Poor: | Improbable: 
Conejo j low strength. | excess fines. 
126%: | | 
Conejoree=--=== ~---=-|Poor: | Inprobable: 
| low strength. j excess fines. 
t ! 


See footnote at end of table. 


| Gravel 


Improbable: 
excess fines. 


| 

| 

| 

| 

| 

| 

| Improbable: 
| excess fines. 
| 

| 

| 

| 

| 

| 

| 

| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


a ee a SS eS 


| 

| Improbable: 

{ excess fines. 
{ 


| Improbable: 
| excess fines. 


| tmprobable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


| 

| 

{ 

| 

| Improbable: 
| 

| tmprobable: 

| excess fines. 
| 


Improbable: 
excess fines. 


| tmprobable: 
| excess fines. 
t 


See text for definitions of 


| Topsoil 


Poor: 
too clayey, 
slope. 


Poor: 
thin layer, 
slope. 


00 “clayey, 
lope. 


aed 
Oo 
ay 


~ 
° 
c 


thin layer, 
slope. 


+o 


oor: 
too clayey. 


7 
4 


thin layer. 


Poor: 


(ore) 
too clayey. 


fenie layer. 


thin layer. 


thin layer. 


thin layer. 


small stones. 


Good. 


142 


TABLE 10.~-CONSTRUCTION MATERIALS=-Continued 


So Roadfill H Sand | { 


11 name and | 
map symbol | 


126*: | 
Tisdale----cernn---=— jreors 
j area reclaim, 
j low strength. 
127%: | 


Poor: 
low strength. 


Conejo-s--- nee eo-== 


Urban land. 


128------------=-----= | Good------"----- ~--- 


Exeter 


| 
| 
| 
| 
| 
| 
129, 130---naennenn--| Poor: 
| 
i 
| 
\ Goo 
| 


Galt area reclain, 
low strength, 
shrink-swell. 
13 eee wnweecmenwewenen | GQQd@ sae non anennne 
Garretson Variant 
132-<------ Stated wmmemn | Poor: 


area reclain, 
low strength, 
shrink~swell. 


area reclain, 
low strength, 
shrink-swell,. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


=| improbable: 
| excess fines. 
j 


| tmprobable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
-| 
| 
H 
| improbable: 


| excess fines. 


| Improbable: 


excess fines. 


Improbable: 
excess fines. 


138-----wn anon === = === | Good--------=--2-"-=-| Improbable: 
e 


Liveoak 


139*: 
Liveoak Variant=---=-"/ Fair: 


Galt Variant--------- 
area reclaim, 
low strength. 


140, 141, 142---------| Poor: 
Marcum low strength. 


Mar <n ae a ee me a On 


low strength. 


| 
| 
| 
\ 
| 
| 
| 
143*: | 
{ 
{ 
{ 
Gridley--~-----------| 
| area reclaim, 
| low strength, 
| shrink-swell. 
144, 145, 146------n--| Fair: 
Nueva | thin layer. 


See footnote at end of table. 


xcess fines. 
Improbable: 
excess fines. 
Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| Iuprobable: 
| 
| 
I 
| 
| 
| 
| 
| 
\ 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


{ 
| 
| 
i 
| 
1 
| 
| 
| 
H 
| improbable: 
| 
| 
H 
| 
| 
H 
| 
| 
| 
H 
| 
H 


Improbable: 
excess fines. 


| 
| 
| improbable: 
i excess fines. 
a 


Soil Survey 


Pair: 
area reclain, 
too clayey, 
thin layer. 


Fair: 
small stones, 
area reclain. 


Poor: 
too clayey. 


Good. 


Poor: 
thin layer. 


Poor: 
thin layer. 


Poor: 
too clayey. 


Fair: 
too clayey. 


Good. 


Fairs 
area reclaim, 
too clayey. 


| 
| 
Ve 
| 
| 
| 
| 
| 
| 
I po 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 
| 
{ 
i 
Ve 
| 
| 
| 
i 
| 
| 
| 
\Pair: 

| too clayey, 
| thin layer. 
| Fair: 

| too clayey, 
j thin layer. 
| 
is 


Poor: 
thin layer. 


Good. 


Sutter County, California 


TABLE 10.--CONSTRUCTION MATERIALS=--Continued 


143 


Soil name and | Roadfill | Sand | Gravel | Topsoil 
map symbol | | | | 


{ 
147, 149--------------| Poor: Improbable: Improbable: 
! 


Ocraig area reclain, excess fines. excess fines. 
slope. 
149%: 
Ocralgemaess-nen------ | Poor: Improbable: Improbable: 
area reclaim, excess fines. excess fines. 
slope. 


Rock outcrop. 


150, 151, 1l52=seeee=-= | Good=--snseseasena==! Probables=“<<--+<-===' Improbable: 
Olashes too sandy. 
153, 154--------------') Poor: Improbable: Improbable: 
Oswald area reclaim, excess fines. excess fines, 
shrink-swell. 
155*: 
Palls-wsescenecee-n==! Poor: Improbable: Improbable: 
| area reclain, excess fines. excess fines. 
slope. 
Bohna Variant----- ~~~ 1 Poor: Improbable: Improbable: 
| slope. excess fines. excess fines. 
156*, 157*: 
Pal lgso=sinsoesaclanun Poo: Improbable: Improbable: 
Stohlman~------------/ Poor: Improbable: Improbable: 


area reclaim. excess fines. excess fines, 


158, 159----= nomena meanest POOT : Improbable: Improbable: 
San Joaquin area reclain. excess fines. excess fines. 
160*: 


San Joaquin====--====/ Po: Improbable: 


excess fines. 


Improbable: 
excess fines. 


{ 
! 
| 
| 
| 
{ 
{ 
I 
| 
| 
I 
| 
\ 
{ 
I 
| low strength, 
| 
| 
| 
I 
| 
| 
eres 
| 
I 
| 
I po 
I 
| 
| Po 
Va 


ea Pecieins 
Arents. 

Durochrepts. 
161, 162------------==! Doo 


Improbable: Improbable: 


Shanghai ria ‘atetagthc excess fines. excess fines. 

163, 164ses----------= | Poor Improbable: Improbable: 

Shanghai lear strength, excess fines. excess fines. 
shrink-swell, 


165, 166--0++--------=/ Poor: 
Shanghai 


Improbable: 
excess fines. 


Improbable: 


low strength. excess fines. 


16 Jone eee enenmeewnen=! Poor: 


Shanghai 


Improbable: 
excess fines. 


Improbable: 


low strength. excess fines. 


Improbable: 
excess fines. 


Improbable: 
Shanghai Variant low strength, excess fines. 


shrink-swell. 


| 
168-~~=---------~~+~--| Pair: 
| 


| | 

| | 

| | 

| i 

| | 

| | 

i | 

} { 

| | 

| { 

| | 

| | 

| | 

| | 

| | 

| | 

| j 

| | 

| | 

| | 

| { 

\ | 

| | 

| | 

j | 

| | 

| | 

j | 

| | 

| | 

! | 

| | 

a deelaia: | excess fines. | excess fines. 

| | 

| | 

i | 

| { 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

{ | 

| | 

| | | 
| } | 
| | 

| | 

| } { 
ry | { 
| | | 
| | 

| | | 
\ | { 
| | | 
| | | 
| | | 
| | 

| | | 
mt 1 } 
| | | 
| j 

I | | 
| | 

| | | 
‘ i] 


| 
| 
| 
| 
| 
| oF 
| 
| 
| 
| 
| ° 
| 
| 
| 
| 


See footnote at end of table. 


Poor: 

area reclain, 
small stones, 
slope. 


Poor: 
area reclain, 
small stones, 
Slope. 


Or: 
oo clayey. 


ingned 


Poor: 
small stones, 
slope. 


Poor: 
slope. 


Poor: 
small stones, 
slope. 


area reclaim, 
small stones, 
slope. 


thin layer. 


thin layer. 


thin layer. 


144 


TABLE 10.==CONSTRUCTION MATERIALS=<Continued 


eee a ee ee Pe ee a ee en fe ee ee 


Soil name and Roadfill 


map symbol 


Snelling 
171%, 172%: 


| 

StohIman-=~----------|Poor: 

i area reclaim, 

{ slope. 

| 
Palls-eres------- ----|Poor: 

| area reclaim, 

| slope. 
[Jixdaceuocnccannacece! poor: 

Subaco area reclain, 
low strength, 
shrink-swell. 

1] henonnnenennonesesa= Poor: 
Tisdale | area reclain, 


| low strength, 


175, 1l76eeeesen---=-=/ Poor: 

Yuvas area reclaim, 
low strength, 
shrink-swell. 


a a ee 


| 
| 
I 
169, 170------=------- | Good=--~s--=-----2en= 


| Sand 
Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


| 

| 

| tmprobable: 
e excess fines. 
| 


| Gravel 


} 

| Improbable: 

i excess fines. 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
i 
| 
| 
| 
i 
| 


Soil Survey 


o 
Ke] 
@ 
ro} 
~~ 
- 


Poor: 
area reclaim, 
small stones, 


} 

| 

! 

} 

| 

| 

| 

| 

| slope. 
H 

| 

ate 

{ area reclain, 
| too clayey, 

| thin layer. 

| 

| 


in layer. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.-=-WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for Gefinitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation] 
| Timitations for-- H Features attecting-- 
Soil name and i on, j ankments , H | erraces | 
map symbol reservoir dikes, and Drainage Irrigation and Grassed 

| areas | levees | i | diversions | waterways 

| i | | | | 
101*, 102*: | | | { | | 
Altanont---+-++--|severe: |Moderate: {Deep to water |Slow intake, |stope ' |slope, 

r slope. j thin layer, | i percs slowly, | percs slowly. | percs slowly. 

| | hard to pack. j | slope. | | 
Dibble~~=~=------{ Severe: jaevere: |Deep to water |Percs slowly, {slope, |stope, 

| slope. | thin layer. | | depth to rocky | depth to rock, | erodes easily, 

| | | { slope. | erodes easily. j Gepth to rock. 
103---=-=----=---~| Moderate: |Severes |Favorable-----~-- |Wetness ' |rrodes easily, | Erodes easlly. 
Byington | seepage. piping. | | erodes easily. | wetness. j 
104eeer enon ~-n-|Slight Ss<=s-<= ~|toderate: |Deep to water |slow intake, |Peres slowly---|Peres slowly. 
Capay | | hard to pack. | | percs slowly. | \ 
105, 106--~=------|S1ight=-=----~-| Moderate: {Deep to water 2/ Istow intake, |Peres slowly--~|Peres slowly. 
Capay | | hard to pack. | | percs slowly, | 

| | | flooding. | | 
107-------— Stata |Moderate: |Moderate: |Deep to water V |slow intake, |Peres slowly---|Percs slowly. 
Capay | depth to rock. | thin layer, | | percs slowly. | | 

| | hard to pack. | H | | 
108----- onsen seen Istight---------!Moderate: \Deep to water V Is1ow intake, lpercs slowly---!Percs slowly. 
Capay | | hard to pack. | percs slowly. | | 
lL09en eee enn ---|Moderate: Moderate: lDeep to water Vv Isto w intake, lErodes easily, lero des easily, 
Capay cemented pan. | thin layer, | percs slowly. percs slowly. | percs slowly. 

hard to pack. 

| | ea | | | | 
110---=n2nnnnnnn~-|Slight~ <o—sece= {Moderates |Deep to water Y |peres slowly, | Erodes easily, [Fro ghee snares 
Clear Lake hard to pack erodes easily.} percs slowly. cs slowly. 

{ | | { be 

| { wetness. | | | i 
Ll] mocecerencssa=- |Slight---------|Moderate: {Deep to water V/ |Percs slowly, l Erodes easily, lErodes easily, 
Clear Lake | | hard to pack, | | erodes easily, percs slowly. | percs slowly. 

| | wetness. } | flooding. | | 
[12~---nnn--nnaan=|SLight--------~| Moderate: Ibeep to water 2/ |siow intake, |Percs slowly--- |peres slowly. 
Clear Lake hard to pack, percs slowly. { | 

| | wetness. | | | | 
113-------~--=--"= |SLight---~---=~ [Moderate: Deep to water V/ |Slow intake, |Peres sloviy---|Peres slowly. 
Clear Lake \ | hard to pack, | | percs slowly, | \ 

| wetness. | | flooding. j | 
1]4serennnncennn= |Moderate: \oderate: |Deep to water V |Slow intake, | Peres slowly--~|Percs slowly. 
Clear Lake | cemented pan. | thin layer, \ percs slowly. | | 

| j hard to pack. | | j | 
1]5-<-"-- ~-~a-=-oo= [Moderates |moderate: \Deep to water / Istow intake, |Peres slowly--~|Peres slowly. 
Clear Lake | depth to OCH: thin layer, | percs slowly. j | 

| | hard to pack. | | | | 
Ll6-ee erence ene Moderate: |Moderate: {Deep to water V |stow intake, |Percs slowly---|Peres slowly. 
Clear Lake j depth to TOCK. | thin layer, | percs slowly, | j 

| j hard to pack. | flooding. | | 
L17-neeec neem = iad jSevere: |se Vere: IDeep to water 2/ |prought -------|Favorable------|Droughty. 
Columbia i seepage. | piping. | | | 

( i] i] t t 


See footnotes at end of table. 
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TABLE 11.--WATER MANAGEMENT--Continued 


Mitations fore" 
on | 
reservoir | 


ents , 


dikes, and 


Soil name and 
map symbol | 


| Drainage 


Soil Survey 
eatures aftecting-- 
| | erraces 
Irrigation | and | Grassed 


| | I | | 
118-+--a-=--n--e0-| Severe: |severe: |De p to water V jProughty , Favorable ame Droughty. 
Columbia | seepage. j piping. j | flooding. | | 
ca a evere: |Moderate: |Deep to water V/ |Droughty, |peres slovly---|Droughty. 
Columbia | seepage. hard to pack, | percs slowly. | 
| | wetness. | | i 
120---------------| severe: |Moderate: {Deep to water V Iproughty, lPercs slowly---|Droughty. 
Columbia seepage. | hard to pack, | { percs slowly, { 
j | wetness. | | flooding. j | 
121---n-nnenonnnnne | Severe: | severe: |Deep to water V/ [Pe ‘oughty , |Favorable------|Droughty. 
Columbia | seepage. | piping. | | flooding. j | 
122~---n--—-nennn=| Severe: |Severe: |Deep to water iV | Favorable==---- |Favorabie------| Favorable. 
Columbia | seepage. j piping. | j | | 
123---~---~-----=-|51ight-----=--~| Severe: [Deep to water |Droughty, {Erodes easily lrrodes easily, 
Cometa i | piping. | | percs slowly. | | percs slowly. 
124----onennon-n | Moderate: |severe: |Deep to water | Favorable--=-=- |Erodes easily |Erodes easily. 
Conejo | seepage. piping. | | | 
eae fy loderate: jModerate: |Deep to water |Favorable------ |Favorable------| Favorable. 
Conejo depth to rock.; thin layer, 
| piping: | | | | 
I | | i | | 
126*: | | i | | | 
Conejo=--=--=----|No derate: Moderate: {Deep to water Favorable==---"| Favorable=--=-= Favorable. 
| depth to EOC.) thin layer, | | | 
piping. 
| | | | | | 
Tisdale---e-+---=- | Moderate: ISevere: |Deep to water Inepth to rock {Depth to rock [Depth to rock. 
depth to rock.} thin layer. | | j { 
127%: | | | | | | 
Conejo--~-----==|Noderate: |Moderate: |Deep to water |Favorable------|Favorable--~--- | Favorable. 
depth to rock. | thin layer, | | | | 
iping. 
| 4 | | | 
Urban land. 
cmaiecs | | | | | 
128-=-----=---~--- |Noderate: {Sev vere: |Deep to water |\cenented panes) Pemenked pan, |Erodes easily, 
Exeter | seepage, | thin layer. | | | erodes easily. | cemented pan. 
| cemented pan. j | | | 
129, 130----------| Moderate: |Moderate: |Deep to water |siow intake, [Cemented pan, |cenented pan, 
Galt | cemented pan. | thin layer, | j percs slowly, |; percs slowly. } percs slowly. 
| | hard to pack. j | cemented pan. | | 
131--------~------| moderate: [bevers: |Deep to water |Favorable------ | Favorable-----~|Favorable. 
Garretson Variant; seepage. | piping. | | j | 
132---------------| Moderate: Moderate: Deep to water |Peres slowly, Depth to rock, Ipep th to rock, 
Gridley | depth to rock.}| thin layer, | | depth to rock. | percs slowly. | percs slowly. 
hard to pack. 
i | \ { | | 
133, 134, 135-----| Severe: |severe: |Deep to water [proughty, {00 sandy, lproughty. 
Holillipah | seepage. \ seepage, j fast intake, | soil blowing. | 
| | piping. | soil blowing. | 
l3Geceenene------- | Severe: |severe: Deep to water {proughty------~|00 sandy, |Droughty. 
Holillipah | seepage. | seepage, | |" soi blowing. | 
piping. 
| | | | | 
t ' t i 


See footnotes at end of table. 
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TABLE 11.--WATER MANAGEMENT-~Continued 


[ Tinitations for-- T Features atrectin eee 
Yond T Embankment t T t ¥ Y 


Soil name and | 


| ents, 
map symbol | 


reservoir | dikes, and 


erraces | 
Irrigation and 
| { { 


areas { levees i diversions waterways 


seepage, thin layer. 
depth to rock, | 


| cemented pan. | 


| | 
137----- ae eer ~--|Woderate: |Moderate: 
Jacktone cemented pan. | thin layer, 
| | hard to pack, 
| | wetness. 
138-----w---~===-~ | Moderate: Moderate: 
Liveoak | seepage. H thin layer. 
139%: | | 
Liveoak Variant--| Moderate: |Se vere: 
seepage, piping. 
| cemented pan. ie 
Galt Variant----~|Moderate: ISevere: 
! | 


cemented pan. 


| 
= slowly, 
| 


Deep to water 


Deep to water = 


Depth to rock, 
cemented pan, 
flooding. 


140~narennoonnannn |S] ightenomnnnan/s11ght-------—- Deep to water 


Marcum 
| 
[1 --~--n-nn----~~l Moderate: Moderate: 
Marcum { depth to TOCK. thin layer. 
1g2~a----n---~-~~-|S1ight---------|s1ight-------- 
{ | 
Marcum j | 
143*: | | 
Marcum-----~-----|woderate: |noderate: 
depth to Tock. | thin layer. 
Gridley -------= ~~ | Moderate: |Moderate: 
depth to rock.) thin layer, 
| hard to pack. 
14Qeennnnnn-n----= | Moderate: lsevere: 
Nueva | seepage. piping. 
145 esenennnnan-~-=/ Moderate: |Severe: 
Nueva | seepage. | piping. 
146---------------|Moderate: |Severes 
Nueva | seepage. | piping. 
iG Jaeeetean sssUs cavers |Severe: 
Ocraig | depth to rock, | thin layer. 
slope. 

Lbemeanennnen-l severe |Severe: 
Ocraig { depth to TOCK, | thin layer. 
slope. 

Ee 
149%; 
Ocraig-----------| severe: Severe: 
| 
| depth to rock, | thin layer. 
| slope. | 
Rock outcrop. | 
150~n-----n-nen-—~| Moderate: \Moderate: 
Olashes | seepage. | thin layer. 
15]=-----=---n-n--[Moderate: |Moderate: 
Olashes { seepage, j thin layer. 
| I 
I 1 


See footnotes at end of table. 


Deep 


| 
| 
| 
| 
IDee 
a 
j 
| 
jDeep 
| 
| 


Deep 


to 


Pp to 


Dp to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


l/ 


Wetness, 
slow intake, 
percs slowly. 


Cemented pan, 


| 
|cenented pan, 
wetness, | 
| 
| 


percs slowly. 
percs slowly. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Rroges easily, 
\ flooding. 
J 
| 
{ 
| 
| 
| 
| 
| 
| 
I 


| 

| 

| 

i 

| 

| 
Favorable----~~|Favorable------| Favorable. 

| 

| 

Erodes easily. 

| 

| 

| 


Wetness, 
depth to rock, 
cemented pan. 


cemented pan, {| depth to rock, 


{ 

| 

| 

| 

| 
Depth to rock, {Erodes easily, 
erodes easily. | cemented pan. 
| 
| 
| 


] 
{ 
Peres slowly---! Erodes easily jErodes easily, 
| percs slowly. 
Percs slowly-~-! Erodes easily Erodes easily, 
| percs slowly. 
Percs slowly, | Erodes easily (Erodes easily, 
flooding. | percs slowly. 
| 
Percs slowly---| Erodes easily jErodes easily, 
| percs slowly. 
} 


I 

| 

| 

| 

| 

| 

| 

|Percs slowly, 
| depth to rock.} percs slowly. | percs slowly. 
H 

| 

{ 

| 

bp 

| 

{ 

\ 


Erodes easily jErodes easily jErodes easily. 


Erodes easily, |Erodes easily {Erodes easily. 


flooding. 


Erodes easily (Erodes easily 


| 
i 
| 
| 
j 
| 
| 
| 
| 
Depth to rock, [Depth to rock, 
i 
| 
| 
i 
| 
| 
| 
| 
|Brodes easily. 
| 


Droughty, Slope, |Stope, 
depth to rock,; depth to Tock. | droughty, 
slope. j depth to rock. 
Droughty, Slope, Large stones, 
depth to large stones, ; slope, 
slope. depth to rock.; droughty. 
Droughty, Slope, Large stones, 
depth to rock,; large stones, slope, 
depth to rock.; droughty. 


Favorable---~--/ Favorable---~-~ | Favorable, 


Slope-=-------~/ Favorable--=-=~ | Favorable. 


| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
{ 
{ 
| 
| 
rock, 
| 
| 
| 
ock, | 
| 
| 
| 
| 
l 
{ 
! 
| 


Ip 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| slope. 
| 
| 
| 
| 
i 
| 
| 
| 
| 
t 
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TABLE 11.--WATER MANAGEMENT==Continued 


mitations for=- eatures affecting=~ 
Soil name and | Pond | Embankments, | | Terraces 
map symbol | reservoir | dikes, and | Drainage Irrigation and | Grassed 
areas i levees \ | \ diversions i waterways 
| 


| | | | 
15Q------n--------| Moderate: |Moderate: |Deep to water |Flooding-------|Favorable-----=|Favorable. 
Olashes | seepage. { thin layer. j \ | | 
153---~--=-n------| Moderate: Moderate: {Peres slowly, wetness, jDepth to rock, |Depth to rock, 
Oswald depth to rocks thin layer, j depth to rock. i slow intake, wetness, | peres slowly. 
| | hard to pack, | | percs slowly. | percs slowly. 
wetness, 
| | | | | | 
rr gee | loderate: |Moderate: Iperes slowly, lwetness, Depth to rock, | Depth to rock, 
Oswald depth to rock. | thin layer, | depth to rock, | slow intake, | wetness, | P percs slowly. 
| | hard to pack, j flooding. | percs slowly. j percs slowly. 
wetness. 
| | | I | 
155%: | { I | I | 
Palls-=-=------=-! Severe: |Moderate: |Deep to water |Droughty, Slope, |Large stones, 
seepage, | thin layer, | | depth to rock,| large stones, | slope, 
slope. seepage, slope. depth to rock.; droughty. 
| ointne: | 
| | | | | l 
Bohna Vardantres> severe: Is1agnt--- commen {Deep to water |Slope~~--n-==-- |Slope-=-------| Slope. 
slope. | j 
156%, 157*: | | | | | 
Palls----- paar | rid jModerate: jDeep to water jDroughty, Slope, j barge stones, 
| seepage, thin layer, | | depth to rock, | large stones, | slope, 
slope. seepage, slope. depth to rock.| droughty. 
| piping. | | | 
Stohlman---co---= | Severe: |Severe: |Deep to water jDroughty, |stope, Large stones, 
| depth to Fock, | thin layer. j depth to Tock, | large stones, slope, 
| slope. | | | slope. i depth to ks droughty. 
158--------------- | Moderate: Isevere: Ipeep to water Iproughty , \ Cemented pan=--! Cemented pan. 
| | | | I | 
San Joaquin | cemented pan. thin layer. \ pda hala | | 
cemen ane 
| | al | 
159---=--==n==n--- [Moderates Isevere: |Deep to water {proughty , cemented pan, |cem mented pan, 
San Joaquin cemented pan. | thin layer. | pacity | percs slowly. | Pe percs slowly. 
cemented pan. 
| | oa | 
160*: | | | | 
San Joaquin-~-~~- | Moderate: \ Severe: {Deep to water Iproughty \Cenented pan---|Cenented pan. 
cemented pan. ; thin layer. percs slowly, 
| | | | cemented pan. | | 
| | | | | | 
Arents. | | | | | | 
Durochrepts. | | | j | | 
16]--a-mme---nn---| Moderate: |Moderate: Ipeep to water iV {Erodes easlly, j Erodes easily | Erodes easily. 
Shanghai seepage. piping, flooding. 
g! 
| wetness. | | 
162~<---= monnewnnn— | Moderate: Moderate: lDeep to water uM Erodes easily | Erodes easily |Brodes easily. 
Shanghai seepage. | piping: | | } | 
wetness. 
| | | | | 
163, 164~---------~ | Moderate: jhoderate: {Deep to water = A/lpercs slowly, jErodes easily, | Erodes easily, 
Shanghai | seepage. | hard to pack. | j erodes easily. | percs slowly. | pe percs slowly. 
165e-e--------=~~! Moderate: |Moderate: Deep to water +/lprodes easily, |Erodes easily |Erodes easily. 
Shanghai seepage. piping, | flooding. | j 
wetness. 
| | | 


See footnotes at end of table, 
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TABLE 11.~-WATER MANAGEMENT=-Continued 


mitations for== 


Soil name and H ni ents, 
map symbol | reservoir | dikes, and 
areas levees 


166eeee-=- neu n=--~ |! Moderate: IModerate: 
Shanghai { seepage. | piping, 
j | wetness, 

167----=----- neon Moderate: Moderate: 
Shanghai | seepage. j piping, 
wetness, 


Deep to water i 


eatures a ng-= 
{ erraces 

Irrigation | and 
diversions 


Wetness, 
erodes easily, 
flooding. 


Erodes easily, 
wetness. 


I 
| 
| 
| 
Erodes easily |Brodes easily 
J 
| 
| 


| 
16 Beene nn ecnencene Slight---------| Severe: Fast intake----/Erodes easily 
Shanghai Variant | piping. 
169--sonnann-o--~~ | Moderate: Moderate: Deep to water Erodes easily jErodes easily 
Snelling { seepage. | piping. j 
170Qre enn ns nnn ----|Moderate: Moderate: Deep to water Erodes easily, |Erodes easily 
Snelling seepage. piping. flooding. { 
171*, 172*: | | | | 
Stohlman-~-------!Severe: [Sev vere: |Deep to water Droughty , \stope, 
depth to rock,{ thin layer. depth to rock,; large stones, 
slope. slope. | 
Palls---------~-=|Severe: IModerate: lDeep to water Droughty , {slope, 
\ seepage, | thin layer, depth to FOCK | large stones, 
slope. | seepage, | slope. | 
| Piping. | | | 
173 -se---n-s=--~-= | Moderate: | severe: |Pe ercs slowly, wetness, |Depth to rock, 
Subaco | depth to rock.! thin layer. depth to rock. slow intake, wetness, 
| | | | percs slowly. | percs slowly. 
174-ononn-—nnnnnn= Moderate: |Severe: {Deep to water [Depth to rock Depth to rock 
Tisdale | depth to Tock. | thin layer. | | | 
175 eseee ne erenenne \Moderate: | Severe: |Deep to water lperes slowly, IDepth to rock, 
Yuvas | depth to rock , | thin layer. | depth to rock,; cemented pan, 
| cemented pan. j | | cemented pan. | percs slowly. 
1]6-<<---- werenmnn Moderate: |Severes |Peres slowly, wetness, IDepth to rock, 
Yuvas depth to TOK) | thin layer. | depth to rock, | percs slowly, j cemented pan, 
| cemented pan. | | cemented pan. j depth to POCKs | wetness, 


149 


Grassed 


Erodes easily. 


Erodes easily. 


Erodes easily. 


Erodes easily. 


Erodes easily. 


lrarge stones, 
slope, 


depth to rock. | droughty. 


|targe stones, 
slope, 


depth to rock. | droughty. 


{Depth to rock, 
| percs slowly. 
| 


|Depth to rock. 


Depth to rock, 
| cemented pan, 
| percs slowly. 


{Depth to rock, 
| cemented pan, 
| percs slowly. 


eS ee ee ee ee ee re Ce ee ee eee re a 
* See description of the map unit for composition and behavior characteristics of the map unit. 


Vv If irrigated, consider restrictive features for drainage. 
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TABLE 12.--ENGINEERING INDEX PROPERTIES 


(The symbol < means less than; > means more than. 


ass 


| o-27/si1ty clay------- |x, cL 
27-521Silty clay loam, jcCHr cL 
| silty clay, | 

| clay loam. | 

52 jfeathered bedrock; 


101*, 102*: 
Altamont-------~ 


| 

\ 

| 
Dibble===--=----| 0 5 laity clay loam |ct 

| 

| 


5-221Clay loam, clay, jcHe cL 
\ silty clay. 
22 Weathered bedrock) --- 
103----~---=- -—--| -13]siit loamenrono-- [ML 
Byington j23-60 Stratified silt je 
{ | loam to silty 
| | clay loam. 
104, 105, 106----| 0-36 |stity clay-a--7-- | , cL 
Capay {36 -60'Silty clay loam, | cL 
i | clay loan. | 
Ie 7mewceneweneooc! GS 32|sity clay---no=-| CH, CL 
Capay |22-5 o|Clay loam, silty if cL 
| | clay loam. | 
| 50 jfeathered bedrock) -—- 
10B----==--==-=--| 0 0-16/St1ty clay------- \cH, cL 
Capay 16-6 o(siity clay loam, jou 
| I clay loan. | 
109------------== | ic erag een le cL 


Capay |26- ~42|Clay, silty clay jue CL 
|ga- a5 |Canentedror eI 


j46-60 | Clay loam, loam jCb-uL, cL 
110, 1ll--------- | o-15|silt loam-------- |ct-Mb, ML 
Clear Lake j25-60)Clay, silty clay jcHe cL 
112, L13------==-| 0-42|Clay------------- cH, Ch 
Clear Lake paan60 Clay, silty clay joe cL 
l1g-n-=--------=-| Qn14| Clay--a=-onmeoo==|Chy CH 
Clear Lake j14~35)Clay, silty clay j|CL, CH 

j35~48 | Clay loam, silty {CL, CL-ML 

clay loam, loan. 


Loe eee 

115, A pacnimaass | 0-42| Clay-----~-~-~---|CH, CL 

Clear Lake jea-ee Clay, silty clay jhe Cb CL 
| 48 [Reathered bedrock) 


117, 118-------=- { 


clay loam, clay. 


o-14/Fine sandy loam |sM, SM-SC 
Columbia jissee Fine sandy loam, jSMr SM-SC 

| j very fine sandy | 

| i loan. | 
119, 120------=<-! 0-15! Fine sandy loam Ix, SM-SC 
Columbia {15-52 Stratified sand [SM 

| to silt loam. | 

| Clay loam, silty {cle CH 


See footnote at end of table. 


Depth) USDA texture T |nents | 
3 
| | | 


Absence of an entry indicates that data were not estimated] 


cation ercentage passing | 


sieve number-- juiquid | Plas- 


| | j | | { 
| | | | | | 
la-7 0 | 100 | 95-100] 95- 100|75-95 | 40-70 0-40 
|a~7 | 0 | 100 |95-100}95~100}75-95 | 40-70 | 20-40 
| | | | | | | 
| soe. bce “Nesey. ese | acer cb 235, thie cae Sh” SE 
| | | | | | 
{a6 | 0 | 100 95-100} 90-100|70-s | 30-40 | 10-20 
|A-7 1 o | 100 ee aca | 40-60 | 20-30 
I eee Shee eee soe lbs, ol ce Us 
| | | | | | | | 
lana | 0 | 100 100 |90-100 go-90 | 25-40 | Np-10 
a-4, a-6,! 0 | 100 | 100 |!90-100!85-95 | 25-45 | NP=15 
PRR Bee ay 20 200 200" FOs100 
| | | | | | | | 
| | | | | | | | 
\a~7 | 0 100 100 |95-100|a5-95 40-60 | 20-35 
|ar7 | 0 | 100 | 100 |95-100/75-95 | 40-50 | 15-25 
| | | | | | | | 
{a7 | 0 | 100 100 |95-100|85~95 40-60 20-35 
lan7 | © | 100 | 100 |95-100/75-95 | 40-50 | 15-25 
fk meta Wc bf eecls 'Po ees | Sek rete Sats 
| | | | | | | 
la-7 o | 100 | 100 195-1001 85- 95 40-60 | 20-35 
lA~7 0 | 100 | 100 {95-100/75-95 | 40-50 | 15-25 
| | | | | | | 
la-7 | o | 100 | 100 90-100| 85-95 | 40-60 | 20-35 
\A-7 | 0 | 100 | 100 |90-100/a5-95 | 40-60 | 20-35 
lana, A-6 | 0 |90-1 a 5- ae |50~75 | 25-40 | 5-20 
lara | 0 | 100 | 100 |85-100| 70-85 | 2535 | 5-10 
ee | 0 | 100 | 100 |95- 100| a5-95 | 40-70 | 20-40 
IAR7 | 9 | 100 | 200 egeaonle5-5 | 40-70 | 20-40 
{a7 | 9 | 100 | 100 ig 100}85-95 | 40-70 | 20-40 
la~7 | 0 | 100 | 100 {90-1001 80-95 | 40-60 | 20-35 
Ax6, A-7 | 0 | 100 | 100 }90-100/80-95 | 35-55 | 15-30 
awa, A-6,! 0 | 100 | 100 !75-95 les-as | 25-45 | 5-20 
Peco Ui ie ec ca a ha 
| on | fae aa eek A Ponts hs oe ch vee 
| | | | | | | 
lan7 | o | 100 100 \2 oe ie 40-70 20-40 
lA-7 | 0 | 100 | 100 |95-100/85-85 | 40-70 | 20-40 
Pa, eg te ft oe |, e | ee | rah aa ae 
|A~2, Ana 0 | 100 '95-100!65-90 |30-50 20-30 | NP~10 
la-2, Aa | | 100 j9 5-100|65-90 |30-50 | 20-30 | NP-10 
| | | | | | | | 
| \ | | | | | 
[Ac2+ An4 | 0 | 100 {95-100 {65-90 30-50 | 20-30 NP=10 
An4 | 0 | 100 |95-100/60-90 {35-50 | 20-25 | NP-5 
| 0 100 95-100| 90-100] 75-95 | 40-60 | 20-35 
| { i | 
1 1 t 


lane 
(2 7 
I | | | 
I ! ! t 
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TABLE 12.--ENGINEERING INDEX PROPERTIES--Continued 


| 
Pe Te [ow Tae Limit | ticity 


map symbol | | ; | | 
inches; 4 10 40 200 index 
{— | | | [— | | | i | 
12] ------=------- | 0-14| Pine sandy loan |SM, Sé-sc |A-2, Av4 | 0 | 100 lseaoo 65-90 |30~50 | 20-30 | NP-10 
Columbia {14-60|Fine sandy loam, |sm, su-sc {a-2, A-4 | 0 | 100 |95-100/65-90 |30-50 | 20-30 | NP-10 
very fine sandy 
ae eee | | oe a ce | 
| | | i | | | | ] | 
| 0-25 | Loam==-~ ee |cr-ML la | 0 | 100 |95-100| 80-90 |50-60 | 20-30 | 5-10 
Columbia 25-60|Stratified sand {sé aA-4 o | 100 !95-100l60-90 !35-50 | 20-25 | np-s 
H to silt loam. | | | | H | 
| | | | | I | i | | 
123----------=-=- | 0-16| Loam-------~---~~ lcu-mt, mL |a~4 0 |95-100|90~1001 75-90 \50-70 | 25-35 | 5-10 
Cometa 16~60;Sandy clay, clay, ,CL, CH A-7 0 5-100) 95-100; 70-95 |50-80 ; 40-60 ; 20-35 
er eis ee [302 ai eert OG | Sete 70-35, 20-80. | 
| | | | | | | | | | 
124------ nooonnnn| gol tnaneeneenenne lot, ML lang | 0 |95-100| 90-100| 70-85 | s0-65 | 25-35 | 5-10 
Conejo |30-60| Loam~-------- ~---|cL, Ci-Mi |a-6, a-4 | 0 — {95-100!90-100{ 70-85 [50-65 | 25-40 | 5-15 
125-------- anna | 0-11) Loen a = cu-mt [a4 | 0 | 100 | 100 {85-95 |60-75 | 25-35 | 5-10 
Conejo |11-42|Loam, clay loam |CL la-6 | o | 100 | 100 |85-200/60-80 | 25-40 | 10-20 
| 42 |Weathered bedrock; = | wmm | mee | wow | mee finee [mee | mee | ne 
ee a | ee ee ee ee | 
Conejomn=nnnan--| pare aa CL-ML lan | 0 | 100 100 |a5-95 |60-75 | 25-35 | 5-10 
|21-42|Loam, clay loan |C lA-6 | 0 | 100 | 100 }85-100j60-80 | 25-40 | 10-20 
Weathered Bedrock, = sos == ==5 <<< === ad Sa 
| | | | | | | | | | 
Tisdale~------- -| o-11!clay loam--~----- lc la~6 0 | 100 | 100 |90-100| 70-80 | 30-40 | 10-15 
{11-31|toam, clay loam {cL jar6 | o | 100 | 100 |es-100/60-80 | 25-40 | 10-20 
|"31 [Weathered bedrock| ed ed oe ed er de 
re 1 | | Ne Sk, Adie ae tee, | 
Conejo~==---==-= | eee CLM | And | o | 100 | 100 }a5~95 j6o-75 | 25-35 | 5-10 
[22542 |Loam, clay loan |CL [a-6 | 0 | 100 | 100 |8s-100}60-80 | 25-40 | 10-20 
Weathered bedrock --- a ee ee ec ce --- --- 
i in ae a ee a ae 
Urban land. 
| | | | | | | | | | 
12B-onamwnnennnen| 0-9 | Sanay loan--~-=-- |su, su-sc |a~s | 0 teanol ase 100| 50-70 135-50 | 15-25 | NP-10 
Exeter | 9-30|Sandy clay loam, |cL, SC {a~6 | 9 {95-100|85-100| 70-90 | 35-65 | 25-40 | 10-20 
gupta | | bes, Pes hee es ta | 
30-50|Induratedewmmwnn={ ne | nee | ome [ore [eee | eee | wee | ane 
50-60|Stratified sandy sm, mL [a~a 0 |so-100!75-85 leo-a5 {35-60 | 20-35 | np-10 
loam to silt | | H | | | | | 
fe yea root | | | 
\ | | | | | | | I | 
129, 130--------+ | 0-10| Clay eaeeneceenete {ct, cH la~7 | 0 100 | 100 |90-2 100|75-95 | 45-65 | 20-40 
Galt 10-21|Clay, silty clay |CL, CH |A-7 o |! 100 | 100 !90-100!75-95 | 45-65 | 20-40 
153-43! jCemented---- ooe, | wok | Sas? Shee chase Jl [ieee eso eos wR eee 
|42-62| Loan~--—~ nowwenen \cL-ML, ML Ana | 0 |95-100! 90-100! 70-85 {50-60 | 25-35 | 5-10 
13] ---~--=----=== | 0-15 | Loam=------nm--~~|CL-ML, ML lana | 0 | 100 | 100 }e5~95 |eo-75 | 25-35 | 5-10 
Garretson 115-46| Loam--------nnn=-|CL-ML, ML |A~4 | o | 100 | 100 |a5~95 je0-75 | 25-35 | 5-10 
Variant |46~60| Loam, very fine |CL-ML, ML, |A~4 | o | 100 | 100 j80-95 |40- 70 | 25-35 | 5-10 
sandy loam, fine, SM-SC, SM 
J; eal Sandy ten.-(tine) | i ee ec, ae 
| | i | | | | I l | | 
132--enmmnnormnn| 0-19|Clay loam---=----!cL la-é | 9 | 100 | 100 {90-1001 70-85 30-40 | 10-20 
Gridley 19-37/Clay loam, clay, [cL, cH |a-7 o | 100 | 100 !90-100!70-95 | 40-60 | 20-35 
[2997 Stay lone pode | 200: | 100, | f90-200) 70795 | 
cathetea nedcoakl | | | | | | | 
| 37 |weatherea a a A Ae a ae ed 
133, 134, 135----| 0-8 | Loany sand------- {su [a2 0 |90- 100 85- 100] 60-75 |20~30 | --- NP 
Holillipah 8-60lstratified sand |sm aA-1, a-2! 0  |a0-100!75-100!35-75 !10-30 | --- | wp 
Be ee mae | j © 80-100) 75-200) 
) | | | | | | 
| i | i | 
| t 1 t ( f] 


| sand. | | 
{ | | | 
t 4 t 


See footnote at end of table. 
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See footnote at end of table. 


Soil Survey 


| | | assitication |Frag- | reentage passing] 
Soil name and jPepth USDA texture | | jments | sieve number-- jhiquid | Plas~ 
map symbol j | | Unified AASHTO | > 3 | | H | | limit | ticity 
inches; 4 10 40 200 index 
t in t Pct t | Fet 
{}— | | | |j— | i | | | 
re eee ema o-15| sandy loan-=---=- {su jag | 0 |95-100|85~100|60-75 | ee | 20- 20-30 | NP-5 
Holillipah 115-60|stratitied sand {su Av, An2 | 0 {20-100} 75-100 | 35-75 110-30 NP 
to loamy fine | | | 
{ | sand. | | | | | | | | 
| | | | | | | | | 
ijecetece-esace | 0-25|Clay Seadeee sees {ct, CH la-7 | 0 | 100 | 100 {90-100 20-95 | 40-60 | 20-35 
Jacktone 25-35!Clay loam, clay, [cL, cH  !a-7 0 |.100 | 100 !as-100!s0-95 | 40-60 | 20-35 
paerse| Clay loam, Set | 120 Ai O0s 9 HOG GE=100)| AOA 
35-39| Indurated eowseuse | Sas ae bce aes = ss | he | wee = 
39-60 |Cemented--=----=- aes Gat! bee. ieee Hee, oe Le eee tt oad 
i | | | | | | | | | | 
138-------------- | 13 | Sandy clay loam |su-sc, om la-4 | 0 | 100 | 100 |70-85 {35-50 | 25-35 | 5-10 
Liveoak {23°53 Sandy clay loam |Su-SC, SC JAc4 a6 | 0 | 100 | 100 {70-85 135-50 | 25-35 | 5-15 
53-60!Sandy loam, loamy | SM A-2 o | 100 ! 100 |55-65 120-35 | 20-30 | np-s 
male | ai ke ca oe a | 
{ | | | | | | { \ | | 
ik | alll War die peel atts-2 J 
Liveoak Vartant-| 0-6 {Loam Pamecue eat |\cu-Mt., Mi laq4 | 0 | 100 | 100 |a5-95 {60-75 25-35 | 5-10 
| 6-541 Loan-~-===---=-~= CL-ML, ML [ara | o | 100 | 100 |as-95 |60-75 | 25-35 | 5-10 
|54-63 | Indurated--~----~ | met [mee fee fer J mee [mee | ane | wre | one 
63-73, Very fine sandy (|ML A-% 0 100 100 {85-95 ;50-65 ; 25-35 | NP=10 
{ | loam. | | | | j | | | 
| | | | | | | | | 
Galt Variant=---| 0-21} Clay loam-=------ Ict la-6 | 0 100 100 {20-100} 70-85 | 30-40 | 10-20 
|21-22| indurated aEenaee erat wn field Eel Died Neeerdlll Pececlll (Ci (ie 
122-25 | Loan--==-~------~ | Jana | 0 {100 | 100 |e5-95 j6o-75 | 25-35 | NP-10 
|25-26 | Indurated-=—-—-—— ole creo (React (eset (cori seco! (dare cence (ean (ees 
| | Weathered bedrock | aa | mas: { badare i ral | == | = es= | oom | owe 
{4025522s—-Gnass | 0-9 {clay loam--=----- ler A-6 | 0 | 100 | 100 {90-1001 70-85 | 30-40 | 10-20 
Marcum | 9°35|Silty clay, clay |CL, CH [A+ | 0 | 100 | 100 |90-100/75~-95 | 45-65 | 20-35 
|35~60)Clay loam=------- |ct ja-6, a-7, | 0 | 100 | 100 |90-100] 70-90 | 35-50 | 15-25 
141---2==-=-5 “| o-16 {Clay loam-------- Ko |a-6 | 0 | 100 | 100 |90-100 | 70-85 | 30-40 | 10-20 
Marcum |16-28/Silty clay loam, {CL la-é, A-7 | 0 | 100 | 100 een 70-90 | 35-50 | 15-25 
clay loan. 
{28-40} Silty clay, clay |ct, cH [a-7 | 0 | 100 | 100 |90- rool | 45-65 | 20-35 
[40-43 | Cley Yoanses=s-— Ke JA-6, A-7 | Q | 100 | 100 |90-100|70-90 | 35-50 | 15-25 
{ jdeathered bedrock; | === | == i -— | oon ooo | me | non | wae 
pejsseccoae=scn 0-9 cay Yoam-—--=—<~ cL la | 0 | 100 | 100 |90-100}70-85 | 30-40 | 10-20 
Marcum 9-35 Silty clay, clay Joh, CH |A+? | 9 | 100 | 100 |90-100}75-95 | 45-65 | 20-35 
35-60|Clay loan-------|CL la-é, A-7 | 0 | 100 | 100 |90-100{70-90 | 35-50 | 15-25 
143%: | | | | | | | | | | 
Marcum--------~~ | 0-16 |Clay loam--------|cL [a-e | ) 100 | 100 |90-100170-85 | 30-40 | 10-20 
16-28!Silty clay loam, !cL a-6, A-7 | 0 | 100 | 100 |!90-100!70-90 | 35-50 | 15-25 
| | clay loam. i | | | | | | | | 
|28-40|si1ty clay, clay ia cH An? | 0 | 100 | 100 |90-100| 75-95 | 45-65 | 20-35 
[80-43 (Clay, Loam---—-——- le JA-6, A~7 | 0 | 100 | 100 {90-100/70-90 | 35-50 | 15-25 
| jRestbered bedrock) =: | Re: | -——= | == j —aere === alerted | be taeda | “= 
Gridley--------- | o- 19|clay loam-------- cL lace | 0 100 100 |90-100|70-85 30-40 | 10-20 
19-37!Clay loam, clay, /CL, CH  [A-7 o | 100 | 100 !90-100| 70-95 | 40-60 | 20-35 
| | silty clay. | | | | | | | 
37 {Weathered bedrock! --- | ase | pete | =— | os | --- | = | nr | use 
L4denenee ceeaeas | 0-17 Loam Se eee Icu-mt, ML lana 0 100 | 100 |a5-95 |50-75 25-35 | 5-10 
Nueva |17-42|stratified sandy |CL-ML, ML |A~4 | 9 {200 | 100 }70-s0 150-70 | 25-35 | 5-10 
loam to silt | 
| | loam. | | | | | I | 
42-60!Clay loam, silty Ici la~6 1 o | 100 ! 100 !o0- seo|20-5 | 30-40 | 10-20 
| | clay loam. | { | | | | | | 
| | | | | | | | | | 
t V i] t t i) 1 i] i ! t 
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14 Joneeennennnnnn 


Ocraig 
| 
| 
{ 
| 
| 
| 
148------------- -| 
Ocraig { 
| 
| 
i 
| 
| 
149%: 
Ocraig--------- = 


Rock outcrop. 


150, 151, 152---- 
Olashes { 


153, 15-----—---| 
Oswald 


Bohna Variant--- 


156%, 157%: 
Palls----------~ 


O~17 
17-42 


52°60 Sand=----wereenne 


TABLE 12.--ENGINEERING INDEX PROPERTIES--Cont inued 


| T | Classification prrag= ] Percentage passing | 
Soil name and jDepth USDA texture | T : jments | sieve number-~ Plas- 


| limit 


linches! 4 10 | 40 | 200 index 
ees te GG eee a ee cay 
| | 


0-22 | Loane=cencnnvnsn~ Ciel, 


22-60|Stratified sandy \cL-Mt, 


| loam to silt 
| loan, 


Stratified silt 
loam to sandy 
loam. 

C 


tu 


Q-2 {Gravelly coarse 
sandy loan. 
Gravelly coarse 
sandy loan, 
gravelly sandy 
loan. 
Unweathered 
bedrock. 


SM, GM 
SM, GM 


Very stony sandy 
loam, very stony 
coarse sandy 
loam. 

Unweathered 
bedrock. 


Very stony coarse 
sandy loam. 

Very stony sandy 
loam, very stony 
coarse sandy 
loam. 

Unweathered 


710 
| 
| 
| 
| 
| 
I 
| 
| 
{ 
| 
I 
| 
| 
| 
' 
| sandy loam. 
| 
{ 
i 
\ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
bedrock. 
| 


| 
| 
| 
| 
| 
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| 
| 
| 
| 
Is 
| 
Ig 
| 
| 
| 
| 
| 
i 
Very stony coarse|sM 
isu 
= 
| 
| 
| 
| 
| 
i 
lou 
tas 
lo 
ee 
| 
| 
| 
| 
| 
| 
| 


ML 
ML 


0-4 |sanay loam-------!SM, SM-SC 


svoe Sandy clay loam Isc 


0-15|Clay-~ aconen----= lou, CL 


15-33) Stity plas, slay {cH, 


jReetnere? bedrock 


| | 
0-8 |Stony sandy loam | su 
8-31 jcraverty sandy SM-SC, 
| loan. 
31 joa Inweathered 
| bedrock. 


| 
| 
| 
| 
-7 |Sandy loam=~----~|s¥-8C, 
Teo Bandy clay loam (ee 
| 
| 
| 
| 
| 
| 
| 
( 


0-8 {stony sandy loam |SM 
8531 (Gravelly sandy SM-SC, 


31 jSnweathered 


See footnote at end of table. 


SM 


SM 


SM 


ee 


| 
|85- -95 {50-75 
179-90 150-70 
| 
| 
85-95 les-75 
70-90 |50-70 


90-100; 80-90 


5-50 20-35 


3 
35-50 | 20-35 


70-85 


70-85 0-55 


| 

| 

| 

I 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| . 

| 

| 

lao 

as 

s 

fe 

| 

es 

0-85 #0 
140 
(i? 
| 
| 
|. 
{ 
| 
| 


| | 

85-100|80-100|50-70 
a5-100180-100| 70-90 
85-100 poo zt 00 3850 | 


135-50 
35-50 
5-15 


4 100 95-100|85~ 95 
| 100 |95-100|85-95 
| cael 


25-35 


65-90 2 |e |40~60 
25-30 


65-80 hee j40-50 


| 

i 

| 

| 

| 

| 

| 

| 

| 
95-100|90-100|60-70 {35-50 

95-100|90-100) 75-85 | 

| 

5-90 {60-85 

5-80 | 

| 

| 

| 

( 


40-60 
l60-75 json 
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ty 
bs 
i 
| 
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ie 
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| 
| 
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NP-5 
NP-5 
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TABLE 12.--ENGINEERING INDEX PROPERTIES~-Continued 


Plas- 
ticity 


Soil name and 


map symbol j | 


|pepth| USDA texture eae rene Inents 
| Unified AASHTO 3 | 


sieve number-- niquia 
r H T | limit | 


| | oe | { | 
weeps || Ee Meee ele aee 
Stohinan-------=| 0~7 [Stony sandy loan | laa 10-25 165-90 160-85 40-60 |25~35 | 20-25 | NP-5 

7-16|Gravelly sandy |SH-SC, SM [A~2 10-20 165-90 l6o-e5 !40-60 !25-35 | 20-30 | nP-10 
cece Ee yen eee ee eee 
sandy loam. 

| 16 |Unweathered sen | <<< | —_ ena | -- | oon o- | =< | oe 

bedrock. 

eek | | | | | | | | 
158, 159---=----- | 0-16|Sandy loam-------!su la-4 | 9 | 95-100} 90-100 |65-85 I35-50 | 15-25 | Np=s 

| | | | | | | 
San Joaquin ‘16-27 Clay loam, clay {Cl A-7 0 !95-100!95-100! 80-95 155-70 | 40-50 | 25-35 

127-31] Indurated pence | Pe ee | a | = | eee | wf om ae ae 

|31-60|stratifiea sandy |sM, su-sc |A~2, A-4 | 0  {90-100/85~100/60-75 [30-50 | 10-25 | NP-20 

loam to loam. 

I | | | I | | | | | 
nae ; | i | | 
San Joaquin--=--| 0-16 | Sandy loam----== - |x la-a 0 | 95-200 90-100!65-85 |35~50 | 15-25 | NP-5 

|16-27|Clay loam, clay {CL tae7 | 0 {95-100| 95~ 100|80-95 {55-70 | 40-50 | 25-35 

127-31| Indurated--------| oe i fall | eee [ame | nen | oem 

{31-60) Stratified sandy |SM, SM-SC |A-2, A~4 | 0 |90-100/85-1 00! 60-75 {30-50 | 10-25 | NP-10 

fa peam roan. 4) | | | | | 
cece! a | ee ee Os (a 

| | | | | | | | | | | 
sms. || Fee Mec fe Th Mee Honetlicdlea| 
1 ee ---! 0 0-15 | Fine sandy loam {ML, SM lad 0 100 | 100 {80-95 {40-55 | 20-30 | NP-5 
Shanghai |15 -6olstratified silty !mL a-6, a-7 | 0 | 100 | 100 !90-100!as-95 | 35-45 | 10-15 

ee ey ee 

fine sandy loam. 

| | | { | | | | | | | 
167--0--2--2 -----| 9-9 jsiit loam----~---|ML lara a) | 100 | 100 |90-1001 75-80 | 30-40 | 5-10 
Shanghai 9-e0lstratified silty mz A-6, An7 | 0 |! 100 | 100 !oo-100las-o5 | 35-45 | 10-15 

| | Clay loan to | | | | | | | | 

fine sandy loam. 

| | | | | | | | | | | 
163, 164---------| 0 o-12|siit Loam=--=-=== | ML la-4 | 0 | 100 | 100 {90-100| 75-30 | 30-40 | 5-10 
Shanghai 12-41|Stratified silty !ML a6, a-7 | 9 | 100 | 100 120-100| as-95 | 35-45 | 10-15 

‘| clay loam to | H | | | | | i | 
fine sandy loam. | | | 

aco ct St lay, cL jar? 0 | 100 | 100 |95-1001a5~95 | 45-65 | 20-40 
165-a-2nmennnnnnn| o-11!s1it Loam==7==0-= ML |Ar4 | 0 | 100 | 100 190-100175-90 | 30-40 | 5-10 
Shanghai 11-60|Stratified silty a-6, aA-7 | 0 =| 100 | 100 !90-100!as-95 | 35-45 | 10-15 

Perse Re | ee nae ee 

fine sandy loam. 

| | | | | | | | | | | 
legeeeteseess ---| 0 0-8 |siit loam=nno---~ [ML ML jaca | 0 | 100 100 |90- 100|75-90 30-40 | 5-10 
Shanghai | 9-60|stratified silty [ML Jac, a-7 | 0 | 100 | 100 |90-100/85-85 | 35-45 | 10-15 

| | Eine sandy Loam. | | Pe ee ae a 
ee ~---s-| 0-3 ~38|stity clay loam {ma las. A-7 | 0 | 100 | 100 12 95- 100] 85-95 | 35-45 10-15 
Shanghai {38-6 o|stratified silty {Mt la-é, a-7 | 0 | 100 | 100 |90-100|85-95 | 35-45 | 10-15 

lay loam to 

| bias ieanay ices) | | | | | 

| [eer ene | | | | | 
ieaeesee—s ~-on==| 0-1 8 |Loamy sand------ -|su ja-2 | 0 | 100 100 |50~75 15-30 | mae | NP 
Shanghai Variant!18-60!Stratified silt !cu-mt, cL !a-4, a-6 | 0 | 100 | 100 {95-100!75-a5 | 25-40 | 5-15 

{ | | | | | | | | 

[>> <Uieeeereeece | | | bo | | 

cf oam, 

| pees | | | | | | | | 
169, 170-e=nen-| 197394200 Se motets [ci- |An4 0 |90- 100|75~100|60-80 |50-60 | 25-35 | 5-10 
Snelling \19-51|Clay loam, sandy |Ci, SC |A-6 | 0  {90=100}85-100|70-90 [45-60 | 25-40 | 10-20 

lev enlace eee | | | | | | | | | 

51-60!Sandy loam, loamy !SM A-2 0 !90-100! 75-100! 40-65 125-35 | 20-30 | np-s 
1° | sand. | | | | | | | | | 
| | | | | | | | 
i) ' rT i] t ‘ rT 


| i} 
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Soil name and {Deptn| 
map symbol | | 


| 
171*, 172%: | | | 
Stohlman-------~ | 0-7 |Stony sandy loam | 
7-16) Gravelly sandy | 
| | loam, cobbly | 
| | sandy loan. \ 
| 16 j Unweathered 
| | bedrock. | 
o-8 {stony sandy loam 
8-31)Gravelly sandy 
H H loam. | 
| 31 {Un nweathered | 
| | bedrock. | 
| 


o- 13|clay on ~-ooe|cH 
j 13-26 | Clay~--n=- seecenn joes 
| 26 (Weathered bedrock) 


1) | 11 |Clay loam------== {ce 
Tisdale ee jLoan, clay loam ic 
| jNeathered besizoek| = 


175, 176----=-=-= | i mene 
Yuvas 16-24) Clay enean--2nene- cL, CH 
|24-38] Indurated-------- | 
| 38 jWeathered Beseeck | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


ass 


cation 


| 
| 
| 
| 


rag- 
ments 
ioc 


10-25 
10-20 


5-20 


rcentage passing 


sieve number-- 
SS 


ios {60-85 40-60 {25-35 


5- 
90- =100/ 


65-90 [60-85 140-60 |25-35 
| | I { 
eat Pees! ses Pecos De 
| i | | 
| | | 
10-25 65-90 {60-85 | lao-60 | {25-35 
65-80 {60-75 | 40-50 |25-30 
Brae eles og 
| | | 
| | 
100 | 100 {90-100} 75-95 
100 | 100 |90-100}75-95 
eat | aneae cmmn| Maas 
100 | 100 |90-100!70-80 
100 | 100 |85-100/60-80 
we fase |e ae 
100 | 100 ie 95 |50-70 
100 | 100 {90-1001 75-95 
| | 
| | 


lniquid 


limit 


{ 
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Plas- 
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NP-5 
NP-10 
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J 


Entries under "Erosion factors<--T" apply to the entire 
“ apply only to the surface layer. Absence of an entry indicates 


than. 


Entries under "Organic matter’ 
ilable or were not estimated 


that data were not ava 


[The symbol < means less than; > means more 
profile. 


Shrink~swell 
potential 


| Soi |salinity 
water jreaction| 


Available 
capacit 


Permeability | 
| 


Clay 


Soil name and |Depth 
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map symbol 
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TABLE 13.-=PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Soil name and Ineptn| Clay j Permeability {Available 
| water jreact ion 
capacit 


o-11! 27-30 


I { 
TT | 0.2-0.6 0.17-0.19|6.6-7.8 <2 |Moderate------ 0.28 2 1-3 
Tisdale rs 21-35 | 0.20.6 [0.14-0.19/6.6-8-4 | <2 [Moderatevn---~/0.28) | 
31 “+ == se - anne 
| | { 
175, pecan o-i6! 18-27 | 0.6-2.0 loateo.tsl6.t-7-3 <2 |Low-e-2-=----- 0.32] 2 | <1 
Yuvas lie-24 40-60 | —<0.06 —|0.05-0-08/7.4-8.4 | <2 |High=-~~7-~7-~|0.24 
24-38) === --= --- o-- wae eaten nennn ne ---| H 
{ | | | ae fae eos eee cease 2 aos | 
| | | } 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--CLASSIFICATION OF THE SOILS 


Soil name | Family or higher taxonomic class 
| eee 


Altamont ----9"----------- -| Fine, montmorillonitic, thermic Typic Chromoxererts 
Bohna Variant----ee+------ | Fine-loamy, mixed, thermic Typic Argixerolls 
Byington--------- weweweene! Fine-silty, mixed (calcareous), thermic Aeric Fluvaquents 
a a A RS, Fine, montmorillonitic, thermic Typic Chromoxererts 
Clear Lake------= re mm menew ee | Fine, montmorilionitic, thermic Typic Pelloxererts 
Columblacq----sesennenen- | Coarse-loamy, mixed, nonacid, thermic Aquic Xerofluvents 
ah RN | Fine, mixed, thermic Typic Palexeralfs 

Cone een eee ee | Fine-loamy, mixed, thermic Pachic Haploxerolls 
Dibblew----sesseneensenne~! Fine, montmorillonitic, thermic Typic Haploxeralfs 
Exeter-—----woennnnoom—=| Fine-loamy, mixed, thermic Typic Durixeralfs 

Galt corereenneneenee------! Pine, montmorillonitic, thermic Typic Chromoxererts 

Galt Varlantq<----------- -| Fine-loamy, mixed, thermic Typic Durochrepts 

Garretson Variant---~-~--~| Fine-loamy, mixed (calcareous), thermic Typic Xerorthents 
Gridley----—-----—--- <5 | Fine, montmorillonitic, thermic Typic Argixerolls 
Holi11ipah----------------| Sandy, mixed, thermic Typic Xerofluvents 

Seen ee | Fine, montmorillonitic, thermic Typic Pelloxererts 
year re | Fine-loamy, mixed, thermic Typic Haploxerolls 

Liveoak Narsanee oie al Fine-loamy, mixed, thermic Calcixerollic Xerochrepts 
Marcummoo=-<ercee-n-------/ Fine, montmorillonitic, thermic Typic Argixerolls 
NueVarsseter rere seseenena= Fine-loamy, mixed, thermic Fluventic Haploxerolls 
Ocral gracnonencennsn--= ---! Loamy, mixed, nonacid, thermic Lithic Xerorthents 
Olashes----rnseenneneennn-| Fine-loamy, mixed, thermic Mollic Haploxeralfs 

Oswa l denen renner nrerere== Fine, montmorillonitic, thermic Aquic Chromoxererts 
Palls~-o-~srenn-enn=~--=-' Coarse-loamy, mixed, thermic Mollic Haploxeralfs 

San Joaquin--=-------=----| Fine, mixed, thermic Abruptic Durixeralfs 
ShanghaL=---—----n----=--=| Fine-silty, mixed, nonacid, thermic Aquic Xerofluvents 
Shanghai Variantewwsres=="| Sandy over loamy, mixed, nonacid, thermic Aquic Xerofluvents 
Snel ling---~-----~--~----~---! Fine-loamy, mixed, thermic Typic Haploxeralfs 
Stohlman----- menecnennnnn| Loamy, mixed, thermic Lithic Mollic Haploxeralfs 
Subaco==---=<-- aman wo-~! Fine, montmorillonitic, thermic Typic Pelloxererts 
Tisdalesecensece nese nen --| Pine-loamy, mixed, thermic Typic Haploxerolls 

WUVER eo et 


Fine, mixed, thermic Abruptic Durixeralfs 
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Appendix A 


This appendix was extracted from the publication by the Soils Staff, USDA, Soil Conservation Service, 
“Aids for Estimating Soil Properties for SCS-Soils-5 Davis, California. 
Forms in California,” dated June 1978. It was prepared 


Specific Criteria For Determinations 


PRIME FARMLANDS 


Prime farmland is land best suited for producing food, forage, fiber and 
oilseed crops and also available for these uses (the land could be cropland, 
pastureland, rangeland, forest land, or other land but not urban builtup land 
or water). It has the soil quality, growing season, and moisture supply needed 
to produce sustained high yields of crops economically when treated and 
managed, including water management, according to modern farming methods. 


Prime farmland meets all the following criteria: 


l. 


2. 


The soils have: 


a. 


Aquic, udic, ustic or xeric moisture regimes and an available 
water capacity of at least 4 inches (10 cm) per 40 to 60 
inches (1 to 1.52 meters) of soil to produce the commonly 
grown cultivated crops (cultivated crops include, but are not 
limited to, grain, forage, fiber, oilseed, sugarbeets, 
vegetables, orchard, vineyard, and bush fruit crops) adapted 
to the region in 7 or more years out of 10; or 


Xeric, ustic, aridic or torric moisture regimes in which the 
available water capacity is at least 4 inches (10 cm) per 40 
to 60 inches (1 to 1,52 meters) of soil and the area has a 
developed irrigation water supply that is dependable (a 
dependable water supply is one in which enough water is 
available for irrigation in 8 out of 10 years for the crops 
commonly grown) and of adequate quality; and, 


The soils have a temperature regime that is frigid, mesic, 
thermic or hyperthermic (pergelic and cryic regimes are 
excluded). These are soils that, at a depth of 20 inches 

(50 cm), have a mean annual temperature higher than 32 degrees F 
(0 degrees C). In soils with an 0 horizon, the mean summer 
temperature at this depth is higher than 47 degrees F 

(8 degrees C); in soils that have no 0 horizon, the mean summer 
temperature is higher than 59 degrees F (15 degrees C); and, 
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10. 


The soils have a pH between 4.5 and 8.4 in all horizons within a 
depth of 40 inches (1 meter); and, 


The soils either have no water table or have a water table that 
is maintained at a sufficient depth during the cropping season 
to allow cultivated crops common to the area to be grown; and, 


The soils can be managed so that, in all horizons within a depth 
of 40 inches (1 meter), during part of each year the conductivity 
of the saturation extract is less than 4 mmhos/cm and the 
exchangeable sodium percentage (ESP) is less than 15; and, 


The soils are not flooded frequently during the growing season 
(less often than once in 2 years); and, 


The product of K (erodibility factor) x percent slope is less 
than 2.0; and, 


The soils have a permeability rate of at least 0.06 inch 

(0.15 cm) per hour in the upper 20 inches (50 cm) and the mean 
annual soil temperature at a depth of 20 inches (50 cm) is 

less than 59 degrees F (15 degrees C); the permeability rate 

is not a limiting factor if the mean annual soil temperature is 
59 degrees F (15 degrees C) or higher; and, 


Less than 10 percent of the surface layer (upper 6 inches [15 cm]) in 
these soils consists of rock fragments coarser than 3 inches (7.6 cm); 
and, 


The soils have a minimum rooting depth of 40 inches (1 meter). 
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Appendix B 


This appendix consists of California supplement CA-4 
to the National Conservation Planning Manual, dated 
February, 1981, USDA, Soil Conservation Service. 


APPENDIX B 


GUIDE FOR PLACING SOILS IN LAND CAPABILITY CLASSES 


CRITERIA CAPABILITY CLASS 
I II IIt Iv Vv VI 12/ VII 13/ VIII 
Soil Depth >40 >40 >20 210 >20 >10 Any Any 
(inches) 1/ 
Efp 32 degrees F 2/ >20 >14 >10 36 6 24 --- Any 
4ETa 3/ >20 216 212 28 28 >6 22 Any 
Surface Texture SL-C LS-C, may Any, may be Any, may be Any, may be Any, may be Any Any 
- Irrigated be GR GR, CB GRV, CBV, ST GRX, CBX, STV GRX, CBX, STV 
10/ 
Surface Texture SL-CL SL-C, may SL-C, may be LS-C, GRV, Any, may be Any, may be Any Any 
- Nonirrigated be GR GR, CB CBV, ST 10/ GRX, CBX, STV GRX, CBX, STV 
Permeability 0.2-6.0 0.06-20 <0.06-20 Any Any Any Any Any 
(in./hr.) 4/ 
Water Table >60" >36" >20" >20" Any Any Any Any 
Depth (in.) 5/ 
Available Water >7.5" >5.0" >3.5" >2.5" 23.0" >2.0" 21.0" Any 
Capacity 6/ avg AWC avg AWC avg AWC avg AWC avg AWC avg AWC avg AWC 
20.13 In/In 50.08 In/In 50.06 In/In >0.04 In/In 

Slope A 7/ <2 <5% <8 <15% <2% <25% <50% Any 

B <2% <8% <15% <25% <2 <50% <75% Any 
Erosion Hazard None or None thru None thru Any None or Any Any Any 

slight moderate high slight 
Plooding Hazard None or None thru None thru None thru Any Any Any Any 
rare occas. occas. freq. 11/ 


oLk 
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APPENDIX B, cont. 


CRITERIA CAPABILITY CLASS 
I II III Iv Vv VI 12/ VII 13/ VIII 
Salinity ECx10 <4 <8 <16 <16 <8 Dryland <16, Any Any 
@ 25 degrees C Irr. Any 
8/ mmhos 
Alkali ESP 8/ None <25 <50 <50 <€25 Dryland <25, Any Any 
Irr. <50 
Toxic None None or None thru None thru None or Dryland Any Any 
Substances 9/ slight moderate moderate slight slight, Irr. 
slight thru 
moderate 
Prost-free Season 2140 2100 280 >50 Any Any Any Any 
32 degrees F.- days days days days 


i/ Clay pans with permeabilities less than 0.06 inches/hour, will be treated as limiting the effective depth. 


2/ Potential evapotranspiration for the frost-free season above 32 degrees F. is a relative index for irrigated 
frost-sensitive crops. ETp 32 degrees F for Marysville, CA is 33. (Thornwaite) 


3/ Actual evapotranspiration, 4-inch available water capacity, is a relative index for frost-tolerant dryfarmed 
crops such as small grains and for pasture and range. 4ETa for Marysville, CA is 12. (Thornwaite) 


4/ Permeability of the least permeable subsurface horizon. 
5/ Depth to water table during growing season. 
6/ Available moisture between field capacity and wilting point. 


7/ Group A is used for soils with K factors of 0.37 or greater soils subject to rill and gully erosion, such as soils 
formed from granitic parent material or with claypans. Other soils in group B. 


8/ For salts and alkali to be a major limitation, there should be other soil limitations, such as slow permeabilities 
or high water tables. 


g/ Such as boron and magnesium that leach with difficulty. 

10/ Coarse fragments interfere with tillage, but do not prevent cropping. 
il/ Frequent flooding that does not prevent normal cropping. 

12/ Range and woodland mechanical practices can be applied to class VI land. 


13/ Range and woodland mechanical practices are impractical on class VII land. 
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Appendix C 


This appendix consists of materials extracted from the 31, 1978. These materials provided the basis for many of 
National Soils Handbook, Part II, Notice 24, dated March the interpretive ratings given in this soil survey. 


CRITERIA USED IN RATING SOILS FOR SELECTED USES 


Following is a list of criteria used in rating soils for selected uses in 
tables 6, 8, 10, and 11. Soils are rated for the uses expected to be 
important or potentially important to uses of soil survey information. 
Ratings for proposed uses are given in terms of limitations and restrictive 
features, suitability and restrictive features, or only restrictive features, 
Only the most restrictive features are listed in the tables, therefore, a 
soil rated severe gives those soil features that cause the soil to be rated 
severe. 


There may be other features that need to be treated to overcome soil 
limitations for a specific purpose. 


The guides that follow show in the first column the properties 
or features used as criteria for rating the soil for the use. The 
properties are listed in descending order of estimated importance. 


In the "Limits" column, limits of the properties are given for rating 
the soils and for recognizing a restrictive property or properties. 


In the "Restrictive Feature" column is the key phrase that indicates 
the feature causing the. problem. 
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APPENDIX 
Cel 


CAMP AREAS 


_—_ Oe CTT C”~”*~=“‘“C™™#O##ON#”#*#N:CORESTRICTIVE 
PROPERTY {Se EE eee ! FEATURE 
Ts --- 


Flooding None, Rare, | 
Protected | Common | 
2. Slope (%) | 0-8 | 8-15 >15 | 
3. USDA Texture | ges < at stv, BY, | STX, BYX, | 
CBX, FLX 
| | | sch FLV 
4. 1/ Coarse Fragments | <25 | 25-50 
(%) (Surface Layer) | | 
5. Depth To High Water | = === i eee | + | 
Table (Ft) | >2.5 | 1.5925 | <15 | 
6. 2/ Permeability } 0.6 | 0,060.6 £0.06 
(In/Hr) (0-40") | | 
7. 2/ USDA Texture sees Le oe | SC, SIC, C 
(Surface Layer) | | | 
8. Unified | = | --- | OL, OH, Pr | 
(Surface Layer) | | | 
9, USDA Texture mee | icos, ves | cos, s, FS | 
(Surface Layer) | | 
10. Depth To Bedrock (In) --. | cae <20 | 
11. Depth To Cemented oe. ot ie 
{ | 
Pan (In) | | | 
12. 3/ USDA Texture | SIL, St, | ase | 
(Surface Layer) | VFSL, L | | 
13. Sodium Adsorption -- | On | 
Ratio (Great. Group) | (Natric, 
| | Halic) | 
14. Salinity (Mmhos/cm) - ot. | 28 
| 
{ 


Soil Survey 


Floods 


Slope 


Large Stones 


Small Stones 
Ponding 
Wetness 
Percs Slowly 
Too Clayey 
Excess Humus 


Too Sandy 


Depth To Rock 


Cemented Pan 
Dusty 


Excess Sodium 


Excess Salt 


15. Soil Reaction oon | === «3.6 Too Acid 


1/ 100 minus percent passing No. 10 sieve 


2/ Soils in UST, TOR, ARID, BOR, or XER suborders, great. groups, or 


subgroups rate one class better. 


3/ Disregard unless soil is in TOR, ARID, or XER suborders, great groups, 


or subgroups. 


Sutter County, California 


1. 
2. 


4. 


5. 
6. 


7. 


11. 
12. 
13. 


14. 


15. Depth To Cemented 


Pan (In) i i | ; i 


Slope (%) 


Flooding 


Depth To High Water 


Table (ft) 
USDA Texture 


1/ USDA Texture 


(Surface Layer) 


USDA Texture 
(Surface Layer) 


Unified 
(Surface Layer) 


2/ Coarse Fragments 
(%) (Surface Layer) 


Sodium Adsorption 

Ratio (Great Group) 
Salinity (Mmhos/cm) 
Soil Reaction (pH) 


(Surface Layer) 


1/ Permeability 
(0-40") 


(In/Hr) 


3/ USDA Texture 


(Surface Layer) 


Depth To Bedrock (In) 


a a cn ee ee cee 


APPENDIX 


C- 2 


PICNIC AREAS 


PROPERTY | FEATURE 


"SLTCHT_THODERATE | SEVERE 


0-8 


None, Rare, 
Occas, 
Protected 


>2.5 


<25 


>15 | Slope 
ae | Floods 
i 
| 
<1.0 | Wetness 
+ | Ponding 
STX, BYX, | Large Stones 
CBX, FLX, 
CBV, FLV | 
sc, SIc, C | Too Clayey 
| 
| 
cos, S, FS | Too Sandy 
| 
OL, OH, PT | Excess Humus 
| 
>50 Small Stones 
| 
>12 | Excess Sodium 
(Natric, 
Halic) - | 
>8 | Excess Salt 
<3.6 | Too Acid 
| 
<0.06 | Peres Slowly 
1 
aches Dusty 
| 
<20 | Depth To Rock 
<20 | Cemented Pan 


i/ Soils in UST, TOR, ARID, BOR, or XER suborders, great groups, or 
subgroups rate one class better. 


2/ 
3/ 


100 minus percent passing No. 10 sieve. 


Disregard unless soil is in TOR, ARID, or XER suborders, great groups, 


or subgroups. 
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Soil Survey 


PROPERTY | | 


1. USDA Texture === | st | STV, STX, | Large Stones 
BYV, BYX, 


2. 


3. 


4. 


De 


6. 


7. 


9. 
10. 


11, 
12. 


13. 


14. 


Slope (%) 


1/ Coarse Fragments 
(%) (Surface Layer) 


USDA Texture 
(Surface Layer) 


USDA Texture 
(Surface Layer) 


Unified 
(Surface Layer) 


Depth To High Water 
Table (Ft) 


Flooding 


Depth To Bedrock (In) 


Depth To Cemented 
Pan (In) 


2/ Permeability 


3/ USDA Texture 
(Surface Layer) 


Sodium Adsorption 


Salinity (Mmhos/cm) 


a ere eS A SR SR A Ee 


CB, CBV, 
FL, FLV, 
BY 


26 


>12 
(Natric, 
Halic) 


28 


ee ee SS SN NS AL NS 


Slope 


Small Stones 


Too Clayey 
Too Sandy 
Excess Humus 
Wetness 
Ponding 


Floods 


Depth To Rock 


Cemented Pan 


Percs Slowly 


Dusty 


Excess Sodium 


Excess Salt 


uw 
‘ 
Be 
ee 
w 
B a 
a4 
438 
oe 
wy 
= 
x] 
g 
t 
te 
Q 


1/ 100 minus percent passing No. 10 sieve. 


2/ Soils in UST, TOR, ARID, BOR, or XER suborders, great groups, or 
subgroups rate one class better. 


3/ Disregard unless soil js in TOR, ARID or XER suborders, great groups, 


or subgroups. 


4/ Rate SLIGHT on 0-2% slopes. 


Sutter County, California 


PROPERTY [sr Ont —T-HODERRTE 1 SRVERE 


179 


H H FEATURE 


1. 


2. 


3. 


4. 


5. 


6. 
7. 


8. 


9. 


1/ Soils in UST, TOR, ARID, BOR, or 


2/ 100 minus percent passing No. 10 


Fraction >3 In 
(We %) 
(Surface Layer) 


Depth To High Water 
Table (Ft) 


1/ USDA Texture 
(Surface Layer) 


USDA Texture 
(Surface Layer) 


Unified 
(Surface Layer) 
Slope (%) 0-15 
Erosion Factor (K) 
(Surface Layer) 


2/ Coarse Fragments 
(Wt %) 

(Surface Layer) 
Flooding Protected, 
None, Rare, 
Occas 


a tS a eS a AR a a A EN ce eA Se 
1 
4 
{ 

ne A PS ER a A SS YN SS SE 


subgroups rate one class better. 


25-50 | >50 
1-2 toed 
--- | + 
--- | sc, sic, ¢ 
| 
LCOS, VFS | cos, S, FS 
| 
moe OL, OH, PT 
| 
ise25 | = >25 
Zou | 3.35 
ae 
| 
| 
Freq | “e> 
| 
| 
| 


sieve. 


Large Stones 


Wetness 
Ponding 
Too Clayey 
Too Sandy 


Excess Humus 


Slope 
Erodes Easily 


Small Stones 


Floods 


XER suborders, great. groups, or 


3/ Disregard unless soil is in TOR, ARID, or XER suborders, great. groups, 


or subgroups. 
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APPENDIX 
c-5 
SEPTIC TANK ABSORPTION FIELDS 


Tp.) ONT SSSTSCS—SSCRESTRICTIVE 
PROPERTY FEATURE 


(Wt %) 
Oe  EEEEEEEEEEEEEEEEENaG 


1/ Weighted average to 40 inches. 


1. USDA Texture | oss | eee | Ice | Permafrost. 
2. Flooding | None, \ Rare Common Floods 
Protected | 
3. Depth To Bedrock (In) >72 | 40-72 | <40 | Depth To Rock 
4. Depth To Cemented j | | | 
Pan (In) | >72 \ 40-72 <40 | Cemented Pan 
5. Depth To High Water | | | 
Table (Ft) -- | oon + Ponding 
| 6 | 6 | O-4 | Wetness 
6. Permeability | | 
(In/Hr): 24-60" 2.06.0) 2/ 0.6-2.0 <0.6 Percs Slowly 
All Layers Below 24" oa | ne 26.0 | Poor Filter 
7. Slope (%) 0-8 8-15 | >15 Slope 
8. 1/ Fraction >3 In «25 25-50 >50 | Large Stones 
| | \ 


2/ Recheck to see if rating should be SLIGHT. 


Sutter County, California 


APPENDIX 
c-6 
SEWAGE LAGOONS 


1. USDA Texture | oon --- | Ice | Permafrost 
2. Permeability | <0.6 0.6~2.0 | >2.0 | Seepage 
(In/Hr) (12-60") | | | | 
3. Depth To Bedrock >60 | 40-60 | <40 | Depth To Rock 
(In) 
| | | | 
4. Depth To Cemented | >60 | 40-60 <40 i Cemented Pan 
Pan (In) i 
5. Flooding None, --- | 3/ Rare, | Floods 
| Protected | Common | 
6. Slope (%) 0-2 2-7 >7 | Slope 
7. Unified — | OL, OH pr {| Excess Hums 
8. 1/ Depth To High --- \ -- + Ponding 
Water Table (Ft) >5 } 3.5-5 0-3.5 Wetness 
| | | | 
i | l 
| | 


9. i oo 3 In <20 20-35 >35 Large Stones 
Wt. % | | 


1/ If floor of sewage lagoon has slowly permeable material at least 4 feet. 
thick, disregard wetness. 


2/ Weighted average to 20 inches. 


3/ If floodwater will not enter or damage sewage lagoon (low velocity and 
depth <5 feet), disregard flooding. 
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2. 


3. 


4. 


5. 


6. 


9. 


10. 


1l. 


12. 


13. 


Flooding 


Depth To Bedrock 
(In) 


Depth To Cemented 
Pan (In): Thick 
Thin 


1/ Permeability 
(In/Hr) 

(Bottom Layer) 
Depth To High Water 
Table (Ft): 


Apparent 
Perched 


Slope (%) 


1/, 2/, 3 USDA 
Texture 


3/ USDA Texture 


3/ Unified 


4/ Fraction >3 In 
(Wt %) 


1/ Sodium Adsorption 
Ratio (Great Group) 


APPENDIX 
C-7 


SANITARY LANDFILL (TRENCH) 


PROPERTY | ! | FEATURE 
1. USDA Texture <== 


| 
None, Rare 
Protected a 
w= | <n 
Jon | oe 
| 
| 
pee | ks 
ein | oa 
>4 | a4 
0-8 | 8-15 
--- |! cL, sc, 
| SICL 
--- | 1£08, Ls, 
| LFS, LVPS 
ec | ao 
| 
<20 | 20-35 
| 
| 
i 
sc 
] 


<3.6 
| 


Soil Survey 


Depth To Rock 


Cemented Pan 


Seepage 


Ponding 


Wetness 
Wetness 


Slope 
Too Clayey 


Too Sandy 


Excess Humus 


Large Stones 


Excess Sodium 


Too Acid 


i Disregard in all Aridisols except Salorthids and Aquic intergrades and 
all Torri great. groups of Entisols except. Aquic. 


I> lw | 
SON 


If in kaolinitic family, rate one class better if experience confirms. 


Thickest. layer between 10 and 60 inches. 


Weighted average to 60 inches. 
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APPENDIX 
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SANITARY LANDFILL (AREA) 


PROPERTY are ee | FEATURE 


1. USDA Texture 


2. Flooding 


3. Depth To Bedrock 


(In) 


4. Depth To Cemented 


Pan (In) 


5. 1/ Permeability 
(In/Hr) (10-40") 


6. Depth To High Water 


Table (Ft): 


7. Slope (%) | 0-8 8-15 >1 Slope 


Apparent. 
Perched 


None, 
Protected 


>60 


>60 


a a a a 


3.5-5 
1,5=3 


a oS ce Me 


Common 


Ice 


<40 


<40 


>2.0 


Permafrost. 


Floods 


Depth To Rock 


Cemented Pan 


Seepage 


Ponding 
Wetness 
Wetness 


i Disregard in all Aridisols except Salorthids and Aquic intergrades and 


all Torri great groups of Entisols except Aquic. 
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DAILY COVER FOR LANDFILL 


APPENDIX 
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Soil Survey 


ee Ce 


1. 
2. 
3. 


4. 


PROPERTY | 
USDA Texture 
Depth To Bedrock (In) 


Depth To Cemented 
Pan (In) 


1/, 2/, 3/ USDA 


| 
! 
{ 
| 
| 
1/ Unified 
| 
| 
| 
| 
| 
| 
Texture | 


1/ USDA Texture 
1/, 3/ Unified 
1, 4/ Coarse 


Fragments (%) 


1/, 4/ Fraction >3 In 
(Wt %) 


Slope (%) 

Depth To High Water 
Table (Ft) 

Unified 

Layer Thickness (In) 
Soil Reaction (pH) 


1/, 2/ Salinity 
(Mmhos/em) 


1/, 1 Sodiun 
Adsorption Ratio 
(Great. Group) 


<25 


| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 


CL, SICL, 
sc 

LCOS, LS, 
LFS, VFS 


25-50 
25-50 
8-15 


1,593.5 


Thickest. layer between 10 and 60 inches. 


| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
: 
| 
| 
| 
| 
| 
| 
| 
| 


FEATURE 
Ice | Permafrost 
<40 \ Area Reclaim 
<40 { Area Reclaim 
| 
SP, SW, Seepage 
SP-SM, 
SH-SM, | 
GP, GW, | 
GP-GM, 
GH-GM | 
sic, C | Too Clayey 
| 
S, FS, | Too Sandy 
cos, SG 
OL, OH, | Hard To Pack 
CH, MH | 
>50 Small Stones 
>50 | Large Stones 
>15 | Slope 
| 
+ | Ponding 
<1.5 Wetness 
PT Excess Humus 
<40 | Thin Layer 
<3.6 | Too Acid 
>16 Excess Salt. 
i 
>12 Excess Sodium 
(Halic, | 
Natric) | 


Disregard in all Aridisols except Salorthids and Aquic intergrades and 


all Torri great. groups of Entisols except Aquic. 


If in kaolinitic family, rate one class better if experience confirms. 


Sum (100 minus percent No. 10 sieve) and fraction >3 in. 


condition for restrictive feature. 


Use dominant. 
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APPENDIX 
Cc - 10 
SHALLOW EXCAVATIONS 


PROPERTY | “TECTGHT 7 MODERATE J SEVERE FEATURE 


=o | Ice 


1. USDA Texture | ae | Permafrost. 
2. Depth To Bedrock | | 
(In) Hard | >60 40-60 <40 | Depth to Rock 
soft | >40 20-40 <20 | 
3. Depth To Cemented | Cemented Pan 
Pan (In): Thick | >60 | 40-60 <40 
Tin | >40 | 20-40 <20 | 
4. USDA Texture | wee | 2/ st | cos, s, rs,| Cutbanks Cave 
(20-60") VFS, LCOS, 
LS, LFS, | 
LVFS, G, SG| 
5. USDA Texture oor c, sic oe | Too Clayey 
(20-60") 
6. Soil Order — ee Vertisols | Cutbanks Cave 
| 


7. Bulk Density (G/CC) 


Dense Layer 


a a A SY AS a 


Slope (%) 


12. 0-8 8-15 | >15 Slope 


1/ Weighted average to 40 inches. 


| 
| 
I 
| 
| 
| 
| 
| 
<25 | 25-50 
| 
| 
| 
| 
| 
| 
| 
| 


8. Unified (20-60") OL, OH, PT | Excess Humus 
9. 1/ Fraction >3 In >50 | Large Stones 
(Wt %) | 
10. Depth To High Water 
Table (Pt) --- --- + | Ponding 
6 2.576 0-2.5 j Wetness 
ll. Flooding None, Rare,| Common --- Floods 
| 
| 
| 


! Protected 
I 


2/ I£ loess, rating should be SLIGHT. 
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DWELLINGS WITHOUT BASEMENTS 


(Wt. %) 


APPENDIX 


c- 11 


Soil Survey 


1. USDA Texture | | ce Permafrost. 
2. Flooding | None, ate | Rare, Floods 
| Protected | Common | 
3. Depth To High Water | H | 
Table (Ft) \ rete --- | + | Ponding 
| 22.5 | 1.5-2.5 O-1.5 | Wetness 
4. Shrink-Swell Low Moderate | High | Shrink-Swell 
5. 1/ Unified | --- = | OL, OH, Pt | Low Strength 
6. Slope (%) 0-8 | Beis | DIS Slope 
7. Depth To Bedrock | | Depth To Rock 
(In): Hard | >40 20-40 | <20 i 
Soft >20 <20 —- 
| | | 
8. Depth To Cemented Pan! | | Cemented Pan 
(In): Thick | 40 | 20-40 | <20 | 
>20 <20 oon 
| ! | | 
9. 2/ Fraction >3 In | €25 | 25-50 | >50 | Large Stones 
| | | 


ae eS PRS eee an: SNE ae ee! Senn ees 


l1/ Thickest. layer between 10 and 40 inches. 


2/ Weighted average to 40 inches. 


Sutter County, California 


PROPERTY |“ SLTORT | WODERATE—T—SEVERE— FEATURE 
1. USDA Texture | oo -- Ice | Permafrost 
2. Flooding | None, | ie H Rare, Floods’ 
| Protected | | Common 
3. Depth To High Water | | | | 
Table (Ft) | o-- | == + | Ponding 
| >6 | 2.576 | 0-2.5 | Wetness 
4. Depth To Bedrock | | | Depth To Rock 
(In): Hard { >60 40-60 | <40 | 
Soft | >40 | 20-40 | <20 | 
5. Depth To Cemented | | 
Pan (In}: Thick >60 40-60 | <40 | Cemented Pan 
Thin >40 | 20-40 j <20 j 
6. Slope (%) 0-8 | 8-15 >15 Slope 
7. (1/ Shrink-Swell ! Low | Moderate High | Shrink-Swell 
8. Unified (Botton poo | aoe | OL, OH, PT Low Strength 
Layer) 
| | i | 
9. 2/ Fraction >3 In <25 25-50 | >50 | Large Stones 
| { 


(Wt % 


APPENDIX 


C-12 


DWELLINGS WITH BASEMENTS 


T_T RETR CTIVE 


1/ Thickest. layer between 10 and 60 inches. 


2/ Weighted average to 40 inches, 
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SMALL COMMERCIAL BUILDINGS 


APPENDIX 
Cc - 13 


Soil Survey 


TTT TT) RESTRICTIVE 
PROPERTY ee |__ FEATURE 
1. USDA Texture | --- | o-- Ice Permafrost 
2. Flooding None, _ | Rare, | Floods 
Protected | | Common | 
3. Depth To High Water | | | 
Table (Ft) ah + | Ponding 
| 22.5 | 1.52.5 O.-1.5 | Wetness 
4. 1/ Shrink-Swell | Low | Moderate | High | Shrink-Swell 
5. Slope (%) O-4 4-8 | 8 Slope 
6. 1/ Unified as | aa | OL, OH, PT | Low Strength 
7. Depth To Bedrock | Depth To Rock 
(In): Hard >40 | ao-go | 20 
Soft ee a | 
8. Depth To Cemented | | Cemented Pan 
Pan (In): Thick | >40 | 20-40 <20 
Thin >20 | «20 --= 
9. 2/ Fraction >3 In ! <25 | 25-50 | >50 Large Stones 
| 


(Wt %) 


i a ee 
1/ Thickest layer between 10 and 40 inches. 


2/ Weighted average to 40 inches. 


Sutter County, California 


1. 
2. 


USDA Texture 


Depth To Bedrock 
Hard 
Soft 


(In): 


Depth To Cemented 
Thick 
Thin 


Pan (In): 


1/, 2/ AASHTO Group 


Index Number 
1/, 3/ AASHTO 


Depth To High Water 


Table (Ft) 


Slope (%) 
Flooding 


Potential Frost. 


Action 


1/ Shrink-Swell 
4/ Fraction >3 In 


(Wt %) 


Se A a a ee SD Sc re ee age ee et ne 


APPENDIX 


C- 14 


LOCAL ROADS AND STREETS 


PROPERTY FEATURE 
—_—___ 


——-_ | ee Sa as | Ice 

| | 

>40 | 20-40 | «20 

220 | «20 | Gos 

{ ] 

40 | 20-40 |  ¢20 
320 | <20 | --- 
| | 
0-4 5-8 >8 

nae | A-4, AH5 | A-6, A-7, 

| poe 
— 

4 — + 
22.5 | r.0-25 | o-2,0 
| { 

0-8 | 8-15 | >15 
None, I Rare Common 

Protected | 
| | 

Low | Moderate | High 

Low | Moderate | High 

«25 5-50 | 950 

| 


Thickest. horizon between 10 and 40 inches 


Permafrost 


Depth To Rock 


Cemented Pan 


Low Strength 
Low Strength 


Ponding 
Wetness 


Slope 
Floods 


Frost Action 
Shrink-Swell 


Large Stones 


GIN = (F-35) [.2 + .005 (LL-40)] + .01 (F-15) (PI-10) where F = % passing 


No. 200 sieve. 
median values. 


Use AASHTO classification only when group index not. known. 


Weighted average to 40 inches 


I£ F¢35 and PI>11, use only part 2.of equation. Use 


189 


190 


1. USDA Texture 


2. 


3. 


9. 


10. 


ll. 
12. 
13. 


14. 


15. 


16. 


(Surface Layer) | 


APPENDIX 


Cc - 15 


LAWNS, LANDSCAPING AND GOLF FAIRWAYS 
SS 


Salinity (Mmhos/Cm) <4 


(Surface Layer) 


Sodium Adsorption 
Ratio (Great Group) 


Soil Reaction (pH) 
(Surface Layer) 


Sulfidic Materials 
(Great. Group) 


1/ Coarse Fragments <25 


(Wt%) (Surface Layer) 


(Surface Layer) 
Depth To High Water <a 
Table (Ft) >2 
2/ Available Water 
Capacity (In/In) 


>.10 


Flooding 


None, Rare, 
Protected 


| 
| 


Slope (%) 0-8 


Depth To Bedrock (In) >40 


Depth To Cemented 
Pan (In) 


740 
3/ USDA Texture 
(Surface Layer) 


USDA Texture 
(Surface Layer) 


| 
| 
| 
| 
| 
\ 
| 
| 
Fraction >3 In (Wt | 5 

| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 
| 
\ 
| 
| 
I 
| 
USDA Texture | 
| 


| 
| 


4-8 


1-2 
-05-.10 


Occas 


8-15 
20-40 


20-40 


cos, § 


1/ 100 minus percent passing No. 10 sieve 


2/ 


3/ 


Weighted average to 40 inches 


ee a 


Ice | Permafrost. 
>8 Excess Salt. 
>12 Excess Sodium 
(Halic, 
Natric) 
(3.6 | Too Acié 
Sulfa- | Excess Sulfur 
Quents, 
Sulfi- 
Hemists | 
>50 | Small Stones 
| 
>30 | Large Stones 
| 
+ | Ponding 
O-1 | Wetness 
<.05 | Droughty 
| 
Freq | Floods 
>15 | Slope 
<20 Thin Layer 
<20 | Thin Layer 
sIc, Cc, SC | Too Clayey 
FB, HM Excess Humus 
MUCK, SP, 
MPT, PEAT 
cos | Too Sandy 


If in kaolinitic family, rate one class better if experience confirms. 
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Sutter County, California 


2. 
3. 


4. 


5. 


6. 


9. 


Depth To Bedrock (In) 


1/, 2/ AASHTO Group 
Index Number 


2/, 3/ AASHTO 


Layer Thickness (In) 


4/ Fraction >3 In 
(Wt %) 


Depth To High Water 
Table (Ft) 


Slope (%) 


2/ Shrink-Swell 


>60 


APPENDIX 
C- 16 


ROADFILL 


5-8 
Ana 


30-60 
25-50 


1-3 
15-25 


Moderate 


28 


A-5, A-6, 
A-7, A-8 


<30 
250 


<1 
>25 
High 


| 
{ 
| 
| 
{ 
| 
| 
| 
| 
l 
| 
| 
| 


Area Reclaim 


Low Strength 
Low Strength 


Thin Layer 


Large Stones 


Wetness 
Slope 
Shrink-Swell 


i/ GIN = (Fe35) [.2 + .005 (LL-40)] + .01 (F-15) (PI~10) where F = % passing 
No. 200 sieve. If F < 35 and PI > 11, use only part 2 of equation. 


2/ 


Use median values. 


Evaluate the thickest layer between 10 and 60 inches and also the bottom 
When rating is based on bot.tom layer, 


layer. Choose the best rating. 


verify thickness. 


Use AASHTO classification only when group index not known. 


Weighted average to 40 inches 
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(Wt %) 


1. 1/ Unified | sw, SP, SW-SM 
SP-SM | 
3/ GW, GP, GW-GM, | { 
| GP-GM | 
| 4/ GH, GP, Gu-cu, | Small Stones 
GP-GM | 
| | All Other | Excess Fines 
| 
2. Layer Thickness | >36 | <36 | Thin Layer 
(Tn) | H 
| | 
3. 2/ Fraction >3 In | <50 | >50 Large Stones 
| 


1/ Evaluate the thickest layer between 10 and 60 inches and also the bottom 
layer. Choose best. rating. When rating is based on bottom layer, verify 
thickness. 

2/ Thickest layer between 10 and 60 inches. 

3/ % passing No. 4 sieve, minus % passing No. 200 sieve >25. 


a/ % passing No. 4 sieve, minus % passing No. 200 sieve <25. 


Sutter County, California 


1. 


2. 


3. 


ornare ener ener 


u/ 


PROPERTY 


| 
| SOURCE 


1/ Unified Gu, GP, GH-GM, 
GP=GM 


(Wt %) 


| | 
| | 
| | 
| | 
| 3/SW, SP, SW-SM, | 4/ SH, SP, | 
i SP-SM i SW-SM, SP-SM | Too Sandy 
| | | 
| All Other Excess Fines 
| | | 
Layer Thickness | >36 } <36 | Thin Layer 
| | | 
2/ Fraction >3 In j <50 >50 Large Stones 
{ | 
| | 


Evaluate the thickest layer between 10 and 60 inches and also the 
bottom layer. Choose best rating. When rating is based on bottom layer, 
verify thickness. 


Thickest. layer between 10 and 60 inches. 


100 minus % passing No. 4 sieve >25 


100 minus % passing No, 4 sieve <25 
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APPENDIX 
Cc - 19 
TOPSOIL 
TT EES RESTRICTIVE 
PROPERTY [BOOS FAT 0 | PEATURE 
1. Depth To Bedrock (In) >40 | 20-40 | «20 Area Reclain 
2. Depth To Cenented Pan | >40 | 20-40 | <20 ~—s | Area Reclaim 
(In 
| | | | 
3. Depth To Bulk Density 40 | 20-40 | «20 | Area Reclaim 
4. USDA Texture (0-40") | bee | LCOS, LS, | COs, 8, rs, | Too Sandy 
| LES, LVFS | VPS 
5. USDA Texture (0-40") | <== 2/ SCL, sic, c, SC | Too Clayey 
| CL, SICL | | 
6. USDA Texture (0-40") | =~ ! ase FB, HM, sp, Excess Humus 
| wer, MUCK, | 
PEAT, CE | 
7. 1/ Praction >3 In | | | | 
(Wt %): 0-40" S| 5-25 | 25 | Large Stones 
40-60" | 15 | 15-30 | 30 | Area Reclaim 
8. 1/ Coarse Fragments | | | 
(%): 0-40" <5 5-25 >25 Small Stones 
40-60" <25 25-50 | 350 | Area Reclaim 
9. Salinity (Mmhos/Cn) <4 | 4-8 H 28 Excess Salt 
0-40" | | 
10. Layer Thickness (In) | >40 20-40 ! <20 | Thin Layer 
11. Depth To High Water | | 
Table (Ft) one | -<- | <1 Wetness 
12, Sodium Adsorption | sor { --- >12 Excess Sodium 
Ratio (Great. Group) | | (Halic, 
| | Natric, | 
| Alkali | 
| | | Phases) | 
13. Soil Reaction (pH) { one | =< 43.6 | Too Acid 
(0-40") } | j 
14. Slope (%) | 0-8 8-15 >15 | Slope 


Sum (100 minus percent passing No. 10 sieve) and fraction >3 in. 


dominant condition for restrictive feature. 


Use 


If soil contains >3% organic matter and has less than 35% clay, rate 


GOOD. 
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APPENDIX 
Cc = 20 
POND RESERVOIR AREA 


ESSER CPE, 
PROPERTY [—SrYCHT —T-HODERATE” 1" SEVERE” | FEATURE 

1. USDA Texture | oor owe | Ice | Permafrost. 

2. Permeability (In/Hr) | <0.6 | 0.6-2.0 | >2.0 | Seepage 
(20-60") | | | | 

3. Depth (In) To Layer | | | 
With Perm >2.0 | >60 | 40-60 |  <4o Seepage 

4. Depth To Bedrock (10) | >60 | 20-60 | <20 | Depth To Rock 

5. Depth To Cemented >60 | 20-60 | «20 Cemented Pan 
Pan (In) | | | | 

6. Slope (%) <3 | 3-8 >8 | Slope 

7. USDA Texture | on | ane | MARL, GYP Seepage 
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APPENDIX 
C- 21 
FMBANKMENTS, DIKES, AND LEVEES 


See eee | 
PROPERTY SLIGHT | HODERATE | SEVERE FEATURE 


1. USDA Texture | --- | aon | Ice | Permafrost 
2. Layer Thickness (In) | >60 | 30-60 | <30 Thin Layer 
3. 1/ Unified | =e ate | GH, GP, sw | Seepage 
| | pion’ | 
| | | sH-sM, 
| | | 5/ SM, ou | 
4. 1/ Unified | na 3/ GM, | 6/ ML, Piping 
| i 4/ CL | 7/ SM, SP, 
CL=-ML 
I { | | 
5. 1/ Unified | aoe | --- | PT, OL, OH | Excess Humus 
6. 1/ Unified ane | -— | MH, 8/ CH Hard To Pack 
7. 2/Fraction >3" (Wt a <15 | 15=35 | >35 Large Stones 
8. Depth To High Water \ | 
Table (Ft): | === i as | + | Ponding 
Apparent. | 24.0 | 2.0°4.0 | «2.0 | Wetness 
Perched | >3.0 | 1.0-3.0 | <1.0 Wetness 
9, Sodium Adsorption | | | 
Ratio (Great. Group) oo | -o- | >12 | Excess Sodium 
| | (Natric, | 
| Halic) | 
10. Salinity (Mmhos/Cm) | <8 | 8-16 | 216 Excess Salt. 


Thickest horizon between 10 and 60 inches 

Weighted average to 40 inches 

Rate SLIGHT if <35% passing No. 200 sieve and <50% passing No. 40 and 
<65% passing No. 10 sieve. 

Rate SLIGHT if PI>15. 

Rate MODERATE if >20% passing No. 200 sieve and SLIGHT if >30% passing 
No. 200 sieve. 

Rate MODERATE if PI>10. 

Rate MODERATEi£ <70% passing No. 40 sieve and <90% passing No. 10 sieve, 
and rate SLIGHT if <60% passing No. 40 sieve and <75% passing No. 10 
sieve. 

Rate MODERATE of PI<40. 


Sutter County, California 


PROPERTY 


APPENDIX 


C = 22 


DRAINAGE 


_ 


LIMITS | RESTRICTIVE FEATURE 
T. USDA Texture Tce Permatrost. 


26 


1/ Depth To High Water 


Table (Ft) 


Permeability (In/Hr) 
Depth To Bedrock (In) 


Depth To Cemented Pan (In) 


Flooding 


Total Subsidence 


Fraction >3 In (Wt %) 
Potential Frost Action 


Slope (%) 


USDA Texture 


Salinity (Mmhos/Cm) 


Sodium Adsorption Ration 


(Great Group) 


Sulfidic Materials 
(Great. Group) 


Soil Reaction (pH) 


2/ >3 
+ 


<0.2 
<40 
<40 
Common 
Any Entry 
>25 


>3 
COS, S, FS, VFS, 
LCOS, LS, LFS, 
LVFS, SG, G 

>8 


>12 
(Natric, Halic) 


Sulfaquents, 
Sulfihemists 


<3.6 


i 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
{ 
| 
{ 
i 
High ! 
| 
I 
| 
! 
| 
| 
! 
| 
{ 
| 
None Of Above | 


Deep To Water 
Ponding 


Percs Slowly 
Depth To Rock 
Cemented Pan 
Floods 
Subsides 
Large Stones 
Frost Action 
Slope 


Cutbanks Cave 


Excess Salt. 


Excess Sodium 


Excess Sulfur 


Too Acid 


Favorable 


a 


1/ If DEEP TO WATER, disregard other properties. 


2/ If irrigated, consider other restrictive features if the water table is 


between 3 and 5 feet. 
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APPENDIX 
C - 23 
IRRIGATION 


Ne a (ee Senmnnenennnnmel 


2. 


3. 


12. 


PROPERTY | LIMITS | RESTRICTIVE FEATURE 


l. 1/ Fraction >3 In (Wt %) | >25 Large Stones 


(Great. Group) 


| 

| | 
Depth To High Water Table (Ft) | <3 | Wetness 

| | 

| + | Ponding 

vai e Water Capacity . Droughty 

1/ Available Water Capacit H <0.10 | ht. 
(In/In) | | 
USDA Texture S, FS, VFS, | Fast. Intake 

{ 
(Surface Layer) | LS, LFS, LVFS | 
USDA Texture (Surface Layer) H sic, C, Sc | Slow Intake 

| | 
Wind Erodibility Group | 1, 2, 3 | Soil Blowing 
Permeability (In/Hr) | <0.2 Percs Slowly 
(0-60") | 

| 

Depth To Bedrock (In) | <40 | Depth To Rock 
Depth To Cemented Pan (In) | <40 | Cemented Pan 
Fragipan (Great Group) | All Fragi | Rooting Depth 
Bulk Density (G/CC) (0-40") >1.7 Rooting Depth 
Slope (%) >3 H Slope 
Erosion Factor (K) | >.35 Erodes Easily 

l 
(Surface Layer) | 
Flooding | Common Floods 
Sodium Adsorption Ratio | >12 Excess Sodium 

| 

| 

| 

| 

| 

| 

| 


! 
| 
| 
| 
| 
(Natric, Halic) | 
| 
| 
\ 
| 
| 
{ 


Salinity (Mmhos/Cm) >8 Excess Salt. 
Soil Reaction (pH) <3.6 Too Acid 
None Of Above Favorable 


ee 
1/ Weighted average to 40 inches 


Sutter County, California 


APPENDIX 
C+ 24 


TERRACES AND DIVERSIONS 


i EE eee 


PROPERTY 


LIMITS 


| RESTRICTIVE FEATURE 


1. USDA Texture | Ice Permafrost. 


2. 


3. 


Slope (%) 

1/ Fraction >3 In (Wt. %) 
Depth To Bedrock (In) 

Depth To Cemented Pan (In) 
Erosion Factor (K) (0-40") 
Depth To High Water Table (Ft) 


Fragipan (Great Group) 
2/ USDA Texture 


Wind Erodibility Group 
Permeability (In/Hr) 


<40 
235 


<3.0 
+ 


All Fragi 


cos, S, FS, LS, 
LCOS, SG 


1, 2, 3 


<0.2 


None Of Above 


Slope 

Large Stones 
Depth To Rock 
Cemented Pan 
Erodes Easily 


Wetness 
Ponding 


Rooting Depth 
Too Sandy 


Soil Blowing 
Percs Slowly 


Favorable 


V 


Weighted average to 40 inches 


2/ Thickest. layer between 10 and 60 inches 
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APPENDIX 


C =- 25 


GRASSED WATERWAYS 


1/ Fraction >3 In (Wt. %) 


Depth To High Water Table (Ft) 


Slope (%) 
Salinity (Mmhos/Cm) 


Sodium Adsorption Ratio 
(Great Group) 


Erosion Factor (K) (0-40") 


1/ Available Water Capacity 
(In/In) 


Depth To Bedrock (In) 

Depth To Cemented Pan (In) 
Fragipan (Great Group) 

Bulk Density (G/CC) (0+40") 
Permeability (In/Hr) (0-40") 


215 
<1.5 
>8 
>4 


>12 
(Natric, Halic) 


7.35 
<0.10 


<40 
<40 
All Fragi 
>1.7 
<0.2 
None Of Above 


RESTRICTIVE FEATURE 


Large Stones 
Wetness 
Slope 

Excess Salt 


Excess Sodium 


Erodes Easily 


Droughty 


Depth To Rock 
Cemented Pan 
Rooting Depth 
Rooting Depth 
Percs Slowly 


Favorable 


13. | | 


1/ Weighted average to 40 inches 
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This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
tor decisions on the use of specific tracts. 
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PLACER 


LEGEND 


SOILS ON MOUNTAINS, HILLS, AND ALLUVIAL FANS IN 
THE SUTTER BUTTES 


Ocraig-Palls-Bohna Variant: Very shallow, moderately deep, 
and very deep, steep to very steep, somewhat excessively 
drained and well drained very stony coarse sandy loam, 
stony sandy loam, and sandy loam over igneous rock; on 


mountains SACRAMENTO COUNTY 


Altamont-Dibble: Moderately deep and deep, rolling to 
steep, well drained silty clay and silty clay loam over 
sedimentary rock; on hills 


Palls-Stohlman: Shallow and moderately deep, rolling to 
steep, well drained stony sandy loam over igneous rock; on 
hills 


Olashes: Very deep, nearly level to gently sloping, well 
drained sandy loam; on alluvial fans 


SOILS ON TERRACES 


Conejo-Tisdale: Moderately deep to very deep, level to 
nearly level, well drained loam and clay loam; on terraces 


San Joaquin-Cometa: Moderately deep and very deep, level 
to nearly level, well drained sandy loam and loam; on 
terraces 


U.S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


Oswald-Gridley-Subaco: Moderately deep, level to nearly SBI NCICEL AL EXEER IRIE OUtION 
level, poorly drained and moderately well drained clay and 


clay loam; in basins and on basin rims GEN ERAL SOIL MAP 
Clear Lake-Capay: Deep and very deep, level to nearly SUTTER COUNTY, CALIFORNIA 


level, poorly drained and moderately well drained clay and Scale 1:253,440 


silty clay; in basins and on basin rims 1 (0) 1 2 3. 4 Miles 
| 


SOILS IN BASINS AND ON BASIN RIMS 


SOILS ON FLOOD PLAINS 4 8 Km 
re Se a ee 

Shanghai-Nueva-Columbia: Very deep, level to nearly level, 

somewhat poorly drained silt loam, loam, and fine sandy 

loam; on flood plains 
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SOIL SITE LOCATIONS FOR SUTTER CO. CALIFORNIA 


QUAD NAME SHEET NO PART OF SHEET 
Inset, sheet 2 Inset, sheet 13 


SACRAMENTO COUNTY 


INDEX TO MAP SHEETS 
SUTTER COUNTY, CALIFORNIA 


Scale 1:253,440 
1 fe) 1 2 3 4 Miles 


2 2 
2 ea 

vvw sos pov ew 
36 
o oe 


UNITED STATES DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SYMBOL NAME 


101 Altamont-Dibble complex, 9 to 30 percent slopes 
102 Altamont-Dibble complex, 30 to 50 percent slopes 


103 Byington silt loam, 0 to 2 percent slopes 


104 Capay silty clay, 0 to 2 percent slopes 


SOIL LEGEND 


SYMBOL 


140 
141 
142 
143 


144 


105 Capay silty clay, occasionally flooded, 0 to 2 percent slopes 145 
106 Capay silty clay, frequently flooded, 0 to 2 percent slopes 146 
Capay silty clay, siltstone substratum, 0 to 2 percent slopes 


108 Capay silty clay, wet, 0 to 2 percent slopes 


109 Capay clay, hardpan substratum, 0 to 2 percent slopes 


Clear Lake silt loam, 0 to 2 percent slopes 


147 
148 
149 


Clear Lake silt loam, frequently flooded, 0 to 2 percent slopes 


Clear Lake clay, 0 to 2 percent slopes 


Clear Lake clay, frequently flooded, 0 to 2 percent slopes 
Clear Lake clay, hardpan substratum, 0 to 2 percent slopes 
Clear Lake clay, siltstone substratum, 0 to 2 percent slopes 
Clear Lake clay,siltstone substratum, frequently flooded, 0 to 2 


percent slopes 


Columbia fine sandy loam, 0 to 2 percent slopes 


Columbia fine sandy loam, channeled, 0 to 2 percent slopes 
Columbia fine sandy loam, clay substratum, 0 to 2 percent slopes 
Columbia fine sandy loam, clay substratum, frequently flooded, 0 to 2 


percent slopes 


Columbia fine sandy loam, frequently flooded, 0 to 2 percent slopes 


Columbia loam, 0 to 2 percent slopes 
Cometa loam, 0 to 2 percent slopes 
Conejo loam, 0 to 2 percent slopes 


Conejo loam, siltstone substratum, 0 to 2 percent siopes 


Conejo-Tisdale complex, 0 to 2 percent slopes 
Conejo-Urban land complex, 0 to 2 percent slopes 


Exeter sandy loam, 0 to 2 percent slopes 


Galt clay, 0 to 2 percent slopes 


Galt clay, frequently flooded, 0 to 2 percent slopes 
Garretson Variant loam, 0 to 2 percent slopes 


Gridley clay loam, 0 to 1 percent slopes 


Holillipah loamy sand, 0 to 2 percent slopes 
Holillipah loamy sand, channeiéd, 0 to 2 percent slopes 


Holillipah loamy sand, frequently flooded, 0 to 2 percent slopes 


Holillipah sandy loam, 0 to 2 percent slopes 


Jacktone clay, 0 to 2 percent slopes 


Liveoak sandy clay loam, 0 to 1 percent slopes 


Liveoak Variant-Galt Variant complex, frequently flooded, 0 to 2 


percent slopes 


SUTTER COUNTY, CALIFORNIA 


NAME 


Marcum clay loam, 0 to 2 percent slopes. 

Marcum clay loam, siltstone substratum, O to 1 percent slopes 
Marcum clay loam, occasionally flooded, 0 to 2 percent slopes 
Marcum -Gridley clay loams, 0 to 1 percent slopes 


Nueva loam, 0 to 1 percent slopes 
Nueva loam, occasionally flooded, 0 to 1 percent slopes 
Nueva loam, wet, 0 to 1 percent slopes 


Ocraig gravelly coarse sandy loam, 50 to 75 percent slopes 
Ocraig very stony coarse sandy loam, 30 to 50 percent slopes 
Ocraig-Rock outcrop complex, 50 to 75 percent slopes 
Olashes sandy loam, 0 to 2 percent slopes 

Olashes sandy loam, 2 to 5 percent slopes 

Olashes sandy loam, frequently flooded, 0 to 2 percent slopes 
Oswald clay, 0 to 2 percent slopes 

Oswald clay, frequently flooded, 0 to 2 percent slopes 


Palis-Bohna Variant association, 30 to 60 percent slopes 
Palis-Stohiman stony sandy loams, 9 to 30 percent slopes 
Palls-Stohiman stony sandy loams, cool, 9 to 30 percent slopes 


San Joaquin sandy loam, 0 to 2 percent slopes 

San Joaquin sandy loam, occasionally flooded, 0 to 2 percent slopes 
San Joaquin-Arents-Durochrepts complex, 0 to 1 percent slopes 
Shanghai fine sandy loam, channeled, 0 to 2 percent slopes 
Shanghai silt loam, 0 to 2 percent slopes 

Shanghai silt loam, clay substratum, O to 2 percent slopes 

Shanghai silt loam, clay substratum, frequently flooded, 0 to 2 percent 
slopes 

Shanghai silt loam, frequently flooded, 0 to 2 percent slopes 
Shanghai silt loam, wet, O to 2 percent slopes 

Shanghai silty clay loam, 0 to 2 percent slopes 

Shanghai Variant loamy sand, 0 to 1 percent slopes 

Snelling loam, 0 to 2 percent slopes 

Snelling loam, occasionally flooded, 0 to 2 percent slopes 
Stohiman-Palis stony sandy loams, 30 to 50 percent slopes 
Stohiman-Palls stony sandy loams, cool, 30 to 50 percent slopes 
Subaco clay, 0 to 2 percent slopes 


Tisdale clay loam, 0 to 2 percent slopes 

Yuvas loam, 0 to 2 percent slopes 

Yuvas loam, frequently flooded, 0 to 2 percent slopes 
Water 


UNIVERSITY OF CALIFORNIA 
AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 


SYMBOLS LEGEND 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 


Reservation (national forest or park, 
state forest or park, 
and large airport) 


Land grant 

Limit of soil survey (label) 

Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 


Small airport, airfield, park, oilfield, 
cemetery, or flood pool 


STATE COORDINATE TICK 


LAND DIVISION CORNERS 
(sections and land grants) 


ROADS 


Divided (median shown 
if scale permits) 


Other roads 

Trail 
ROAD EMBLEM & DESIGNATIONS 

Interstate 

Federal 

State 

County, farm or ranch 
RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 

Gravel pit 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house 
(omit in urban areas) 


Church 

School 

Indian mound (label) 
Located object (label) 
Tank (label) 

Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 


DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 


PIEREEREEREREE Spring 
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